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EXECUTllVE SUMMARY 

This document satisfies the requirement in Department of Energy (DOE) Order 5480 23, 
Nuclear Safety Analysis Reports (Ref, l), to develop a Final Safety Analysis Report (FSAR) and 
includes Technical Safety Requirements (TSRs) that were prepared in accordance with DOE 
Order 5480.22, Technical Safeg Requirements, (Ref. 2) and the Document of Example Technical 
Safety Requirements, Volume I (Ref. 3). This FSAR is intended to meet a similar requirement in 
the anticipated Nuclear Safety Rule, 10 CFR 830.110, SMety Analysis Report (Ref. 4). T h s  
FSAR was prepared in accordance with the DOE-STD-3011-94, Guidance f i r  Preparation of 
DOE 5480.22 (TSR) and DOE 5480.23 (SAR) Implementation Plans (Ref. 5 ) ,  
DOE-STD- 1027-92, Hazard Characterization and Accident Analysis Techniques for Compliance 
with DOE Order 5480.23, Nuciear Safety Anabsis Reports (Ref. 6) and DOE-STD-3009-94, 
Preparation Guide for U. S. Deparment of Energy Non-reactor Nuciem Facility Safety Anabsis 
Reports (Ref. 7), as the implementing standards for DOE Order 5480.23. 

Per the referenced DOE regulatory documents, the purpose of a FSAR is to provide the 
authorization basis upon which safe operations of a nuclear facility are based. Annual updates of 
this FSARwill be prepared per DOE Order 5480.23. 

FACILITY BACKGROUND AND MISSION 
The Building 991 Complex was one of the first sets of facilities built at the Rocky Flats 

Environmental Technology Site (Site) in the early 1950’s. The first mission of the complex 
dealt with assembly, shipping, and receiving fmal weapons components in support of the DOE 
Complex weapons production mission. The original facility use also included many other 
aspects of weapons production such as administrative support, product inspection, research and 
development, and material storage. In the early 1960’s, the Building 991 Complex supported 
beryllium coating operations and materials testing. The mission continued to change in the 
mid-1970’s to a storage, receipt, and shipping facility for various materials. In the mid-l980’s, a 
new dock was added to the complex for the off-site shipment of Special Nuclear Material (ShW 
via Safe Secure Transport (SST) vehicles. 

The Building 991 Complex currently supports the Site as a storage and staging facilin: 
for various waste and product containers. The waste containers that are stored in the complex. 
until removal from the Site, include: Pipe Overpack Containers (POCs, 55-gallon drums) which 
contain repacked plutonium residue materials; Transuranic (TRU) waste containers (55-gallon 
drums and metal waste boxes) which contain a variety of non-liquid, contaminated wastes, and 
Low-Level Waste (LLW) containers (55-gallon drums, metal waste boxes, and wooden waste 
crates) which contain a variety of non-liquid, low-level contaminated wastes. The complex also 
serves as a depot for the removal of Category I and II SNM containers from the Site. The 
Building 991 Complex receives these SNM Type B shpping containers from various facilities at 
the Site and stages the containers for a period of time until they are loaded on SSTs for removal 
from the Site. The complex ais0 houses building management personnel, operations involving 
maintenance and repair of Site-wide alaxm systems, metallography laboratories, Radiation 
Control Technicians (RCTs), and the nondestructive testing department. 
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FACILITY OVERWEW 
The Building 991 Complex is located on the east side of the developed portion of the Site 

within the Protected Area. The complex is composed of several facilities of which Building 99 1 
is the main building. Four buildings are connected to Building 991 and are underground vaults 
These buildings are: (1) Building 996 which is connected to Building 991 via Corridor B, 
(2)Building997 which is connected to CorridorB via CorridorC and is prohibited from 
container storage by the TSRs; (3) Building 998 (also called Room 300) which is connected to 
Building 991 via Corridor A; and (4) Building 999 which is connectedt to Corridor C and is also 
prohibited from container storage. Four other major buildings are within the complex. 
(1) Building 984 which is a warehouse-type facility used for storing empty shipping containers 
and contains a drum crushing operation; (2) Building 985 which is the Heating, Ventilating, and 
Air Conditioning (HVAC) plenum building supporting Building 996, Building 997, and 
Building999; (3)Building 989 which is the standby power diesel generator facility; and 
(4)Building992 which is a normally unoccupied guard facility. All of the above ground 
facilities are located in a depression'(i.e., below surrounding landscape) except for Building 985 
which is located near the top of the north rise above Corridor B and Building 996. 

FACEITY HAZARD CLASSIFICATION 
The Building 991 Complex was previously classified as a moderate hazard facility per 

DOE Order 5481.1B (Ref. 8) and a nonreactor nuclear facility per DOE Order 5480.5 (Ref. 9) 
Based upon the inventory of radionuclides present during the accomplishment of the new 
mission of the Building 991 Complex, the complex is now classified as a Hazard Category 2 I 
nuclear facility in accordance with the inventory thresholds defmed in Attachment 1 of 
DOE-STD-1027-92. 

SAFETYANALYSIS OYERVTEW 
An activity-based hazards identification and evaluation of the Building 991 Complex was 

performed to identifj, evaluate, and control hazards associated with SNM and waste container 
receipt, storage or staging, transfer and shipping operations. The hazard identification process 
identifed 44 hazards or energy sources in the Building 991 Complex. Of these, 22 hazards or 
energy sources were determined to be standard industrial hazards that were to be controlled by 
the Site Safety Management Programs (SMPs) and did not require further evaluation. For the 
remaining 22 hazarddenergy sources, the hazard evaluation process determined how each of the 
hazards or energy sources could lead to a release of hazardous material. The process identified 
37general accident scenarios leading to releases due to failures of radioactive material 
containers. These 37 general accident scenarios could be grouped into seven accident scenario 
categories. The seven postulated accident categories initially considered for evaluation were 
(1) material fires (i.e., pyrophoric material fues); (2) facility fires; (3) spills; (4) punctures, 
(5) container explosions @e., internal hydrogen explosions); (6) facility explosions; and 
(7) criticality events. 

Each of the 37general accident scenarios were evaluated for each of the identified 
radioactive material containers (i.e., SNM Type B shipping containers, POCs, TRU waste 
containers, metal LLW containers, and wooden LLW crates) under each of the general activities 
to be performed in the complex using a hazard evaluation process consistent with that defmed in 
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DOE-STD-3009-94. The general activities assessed were: characterization, treatment, and 
disposition of excess chemicals; construction; waste generation (e.g., drum crushing operations, 
filter change-out); maintenance; receipt, staging, and shipment of SNM; receipt, storage, 
transfer, and shipment of waste; routine activities (e.g. , utility operations, tenant activities); and 
surveillance. This more detailed hazard evaluation process evaluated 1,480 activity / container / 
scenario combinations. These 1,480 combinations were reduced down to 164 credible scenario 
combinations that were examined in the determination of bounding accident scenarios to be 
carried forward into the accident analysis process. 

Twelve accident scenarios were defined in the bounding scenario determination process I 
with subsequent area-specific considerations (i. e. , bounding scenarios were examined for hrther 
distinction related to location of the scenario in the Building 991 Complex). The scenarios were 
analyzed to determine frequency of initiating events (including internal, natural phenomena, and 
external events), the radioactive material releases for scenarios, the consequences of the releases, 
and the risk to the public (as represented by maximally exposed off-Site individual (M0I)z the I 
collocated worker at 100 meters (CW), and the immediate worker (Tw). The postulated accident 
scenario risk classes (as defined in DOE-STD-3011-94) determined from the analyses credited 
preventive and mitigative features currently present in the Building 991 Complex. 

Postulated accident scenarios found to be Risk Class I (major risk) or Risk Class I1 
(serious risk) were further examined to determine if any preventive or mitigative features exist 
which, if implemented, could reduce the scenario risk to Risk Class III (marginal risk) or Risk 
Class IV (negligible risk). These features were noted for inclusion in the control set defined by 
the TSRs. The risk associated with postulated accidents scenarios found to be Risk Class III or 
Risk Class IV are low enough to not require further evaluation. 

RISK DO2II;wANT ACCDENTSCENRRO CONCLUSIONS 
As stated above, a total of twelve accident scenarios (nine operational accidents and tf_lree 

natural phenomena accident) were analyzed. Of these twelve scenarios, seven scenario 
evaluations hitially resulted in a Risk Class I or Risk Class 11 to either the MOI, the CW, or the 
TW (the puncture scenario had =of its four evaluated cases result in a Risk Class I or I1 to 1 
either the MOI, CW, or the IW). Of the accident scenarios evaluated, none resulted in a MOI 
radiological dose consequence exceeding 5 rem (the highest MOI radiological dose was 
2.5 rem). The highest CW radiological dose consequence was 320 rem for an extremely unlikely 
TRU waste container explosion event. 

The accident scenarios yielding Risk Class I or Risk Class I1 results (shown as shaded 
areas in the table) are presented in Table 1. The initial risk determinations are presented for each 
of the receptors as determined during the accident analysis. In some cases. the dominant 
scenarios were further mitigated bv crediting ventilation system hi,& efficiencv particulate air 
JHEPA) filtration. as indicated in the table. For other cases. a more realistic risk class 
determination for each high risk receptor is also presented with an explanation of the analysis 
conservatism that was removed. 

Revision 1_ 
Sep?cmher I939 

... 
111 Building 991 Complex FSAR 



Based on the information in Table 1 ,  and after analysis conservatism is removed, the 
highest risk non-ouerational accident scenario deals with a Design Basis Earthquake @BE) 
yields a Risk Class I1 to the CW (unlikely frequency, moderate consequences) a a  Risk 
Class 11 to the IW (unlikely frequency, moderate consequences). The highest risk operational 
accident scenario involves the puncture of  two 55-gallon TRU drums. This scenario yields a 
Risk Class I1 to the CW (unlikely frequency, moderate consequences). -A container explosion 
presents the final accident scenario that yielded high risk to a receptor. This scenario resulted in 
a Risk Class I1 to the CW (extremely unlikely frequency, high consequences). 

Table 1 Risk Dominant Accident Scenario Results 

A ! O.OO31 run 

of 1 TRU waste box 

SAFETYANALYSLS CONCLUSIONS 
The safety analysis in Chapter 4 requires that certain preventive and mitigative controls 

be maintained. These controls have been developed in Appendix A, Building 991 Complex 
Technical Safety Requirements. The TSRs include three Limiting Conditions for Operation 
&COS) and nine Administrative Controls (ACs). The ACs for the Building 991 Complex are 
defined by credited programmatic elements and by specific controls/limits identified as 
Administrative Operating Limits (AOLs). AOLs are specific administrative controls/limits 
(i.e., the administrative equivalent o f  a hardware requirement) and are more precise and discrete 
than administrative controls defmed by a SMP or the program attributes o f  a SMP. The set of 
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LCOs and ACs for the Building 991 Complex are listed below. AOLs related to ACs are shown 
following the AC. Seven Design Features (DFs) are also included in the TSRs and are listed 
below. 

Limiting Conditions for Operation 
LCO 3.1 
LCO 3.2 
LCO 3.3 

Automatic Sprinkler Svsteins and Flow!'Snioke Detection Alarms 

Filtered Exliaw? Ventilation Systems 
Automatic Plenum Deluge S~stems 

Administrative Controls 
AC 5.1 Organization and Management 
AC 5.2 Inventory Control and Material Management 

AOL 1 - POC and waste container shall meet specifications / Wooden LLW crates 
shall have liners 
AOL 2 - SNM Type B shipping container shall meet specifications / SNM shall be 
staged m vaults 
AOL 3 -Metal waste containers shall be vented 
AOL 4 - POC, TRU, & LLW containers shall remain below specified radiological 
material limits 
AOL 5 - Wooden LLW crates shall be stored outside, under sprinkler system, and 
limited to fifty 

AOL6 - Containers and storage arrangements shall be compliant with Criticality 
Safety requirements 
AOL 7 - Pallets of waste drums above a second tier shall be banded 
AOL 8 - An operations control program shall be implemented 

AOL9 - A combustiile material and ignition source control program shall be 
implemented 
AOL 10 - A flammable gas use control program shall be implemented 

AC 5.3 Control of Combustible Materials and Ignition Sources 

0 

Maintenance and Surveillance of SC-3 SSCs AC 5.4 
AC5.5 Emergency Response 

AC 5.7 Fire Protection 
AC 5.8 a70& Control 
AC 5.9 Confi m t i o n  PVIanagement 

AC 5.6 safety Management programs 
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Desim Features 
- DF 1 

- DF 3 

- DF 3 

DFJ 

Metal Waste Containers/ Drums 
Piue Ovwzlck Corttahers 

T b e  B S h i ~ ~ i n ~  Containers 
Buildi~i~ Structure / Intermi Fire Barrier Ifire rated wall and fxe doors smmtina office 

Building Structurz : Exterior Walls and Concrete Roofs 
Building Stnicture / Hallwav Floor 
Comressed Gas Cvlinders 

area from Room 1341 

- DF G 

Operation of the Building 991 Complex in conformance with this authorization basis 
assures there will be no undue risk to workers and the public. 
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ACRONYMS 

AB 
AC 
ACI 
ALARA 
Am 
AOL 
ARCIE 
ASME 

BDBE 
BTU 

CAD/CAM 
CAM 
CAMU 
CAPASU 
CAS . 
CERCLA 
CFR 
cfm 
CSOL 
cw 

D&D 
DBE 
DC 
DCW 
DIA 
DOE 
DOT 
DR 

EE 
EFCOG 
EMCC 
ES&H 
EPST 

Authorization Basis 
Administrative Control/Alternating Current 
American Concrete Institute 
As Low As Reasonably Achievable 
Americium 
Administrative Operating Limit 
Alarm Radio Communication Instrumentation and Equipment 
American Society of Mechanical Engineers 

Beyond Design Basis Earthquake 
British Thermal Unit 

Computer Aided DesigdComputer Aided Manufacturing 
Continuous Air Monitor 
Corrective Action Management Unit 
Criticality Alarms and Plant Annunciation System Upgrade 
Criticality Alarm System or Central Alarm Station 
Comprehensive Environmental Response, Compensation and Liability Act 
Code of Federal Regulations 
cubic feet per minute 
Criticality Safety Operating Limit 
Collocated Worker 

Decontamination & Decommissioning 
Design Basis Earthquake 
Direct Current 
Domestic Cold Water 
Denver International Airport 
Department o f  Energy 
Department o f  Transportation 
Damage Ratio 

External Event 
Energy Facility Contractors Group 
Emergency Motor Control Center 
Environmental Safety & Health 
Emergency Planning Screening Threshold 
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EPTR Emergency Planning Technical Report 
ERPG Emergency Response Planning Guidelines 
eU Enriched Uranium 

F Fahrenheit 
FCAP Facility Capability Assurance Program 
FDC Fire Dispatch Center 
FHA Fire Hazards Analysis 
FSAR Final Safety Analysis Report 
ft3 cubic feet 

g gr- 
e m  gallons per minute . 

H&S 
HAZMAT 
HEPA 
HP 

HSP ' 

W A C  
Hz 

hP 

Health & Safety 
Hazardous Materials Team 
High Efficiency Particulate Air 
Health Physics 
horsepower . 

Health and Safety Practices 
Heating, Ventilation, and Air Conditioning 
Hertz 

ICMS Integrated Chemical Management System 
IDC Item Description Code 
IMC Integrating Management Contractor 
ISB Integrated Site Baseline 
ISM Integrated Safety Management 
rw Immediate Worker 
IWCP Integrated Work Control Program 

JCO Justification for Continued Operations 
Jeffco Jefferson County 

kg kilogram 
kV kilovolt 
kW kilowatt 

Ibs pounds 
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LCO 
L.L.C. 
LLW 
LSDW 

MAL 
MAR 
MCC 
mJ 
MOI 
MSDS 

Limiting Condition for Operation 
Limited Liability Corporation 
Low-Level Waste 
Life SafetyfDisaster Warning 

Master Activity List 
Material-At-Risk 
Motor Control Center 
millijoule 
Maximum Off-site Individual 
Material Safety Data Sheet 

NA Not Applicable 
NDT Nondestructive Testing 
NFPA National Fire Protection Association 
NMDTR 
NMSL Nuclear Material Safety Limit 
N-PH Natural Phenomena Hazard 
NRC Nuclear Regulatory Commission 

Nuclear Material D m  Transfer Report 

OSR Operational Safety Requirement 

PA 
PCB 
PEF 
PFSSR 
PHA 
PIV 
POC 
POD 
PPG 
PS 
PSC 

psi 
PSf 

Psig 
Pu 

Protected Area 
Polychlorinated Biphenyls 
Plenum Exhaust Fan 
Plant F i r d S h t y  System Replacement 
Preliminary Hazard Analysis 
Post Indicator Valve 
Pipe Overpack Container 
Plan Of the Day 
Plant Procedures Group 
Public Safety 
Public Service o f  Colorado 
pounds per square foot 
pounds per square inch 
pounds per square inch gauge 
Plutonium 

QA Quality Assurance 
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QAP Quality Assurance Plan 

RCRA 
RCT Radiation Control Technician 
RFFO Rocky Flats Field Office 
WETS 
RMRS Rocky Mountain Remediation Services 
rpm revolutions per minute 
RQ Reportable Quantity 

Resource Conservation and Recovery Act 

Rocky Flats Environmental Technology Site 

SAAM 
SAR 
SARAH 
SC 
SER 
Site 
SI0 
S M P  
SNM 
SR 
ssc 
SST 
STD 
S W B  

Selective Alpha Air Monitor 
Safety Analysis Report 
Safety Analysis and Risk Assessment Handbook 
System Category 
System Evaluation Report 
Rocky Flats Environmental Technology Site 
Signal Input / Output 
Safety Management Program 
Special Nuclear Material 
Surveillance Requirement 
Structure, System, or Component 
Safe, Secure Transport 
Standard 
Standard Waste Box 

TPQ Threshold Planning Quantity 
TQ Threshold Quantity 
TRM TRU-Mixed 
TRU Transuranic 
TRUPACT I1 Transuranic Package Transporter 11 
TSCA Toxic Substances Control Act 
TSD Treatment, Storage and Disposal 
TSR Technical Safety Requirements 
TYP Ten Year Plan 

U Uranium 
UCRL 
USQ Unreviewed Safety Question 
USQD Unreviewed Safety Question Determination 

University of California Research Laboratory 
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V Volt 

WAD Work Authorization Document 
WEMS 
WFC Waste Form Code 
WG Weapons Grade 
WIPP Waste Isolation Pilot Plant 
ws Worker Safety 

Waste and Environmental Management System 
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1. INTRODUCTION 

1.1 PURPOSE 

This Final Safety Analysis Report (FSAR) provides an authorization basis for the 
Building 99 1 Complex (Building 99 1 and associated buildings). It identifies Technical Safety 
Requirements (TSRs) necessary to ensure safe operation of  the complex. Ths  FSAR 
demonstrates understanding and adequate control of the Building 991 Complex potential 
hazards. 

Information discussing the Site characteristics necessary for understanding the facility 
environment are addressed in the Site Safety Analysis Report (SAR) (Ref. 1). The Site SAR 
addresses such items as Site description, environmental description, natural phenomena threats, 
external man-made threats, nearby facilities, and validity o f  existing environmental analyses. 

The organization of this FSAR satisfies the format requirements o f  Department o f  
Energy (DOE) Standard (STD) DOE-STD-3009-94 (Ref. 2) and includes the following chapters 

Chapter 1 

Chapter 2 

Chapter 3 

Chapter 4 

Chapter 5 

Introduction: Discusses the purpose for this FSAR, identifies the complex 
mission and authorized activities, and discusses the authorization basis history 
including past Unreviewed Safety Question Determinations (USQDs) applicable 
to the complex. A comparison to DOE-STD-3009 content requirements is 
provided in this chapter. 

Facilitv and Svstems Descriution: Provides a discussion o f  the operational 
history of the facility, a description of  the complex systems and principal 
equipment housed in the complex facilities. 

Safety Management Promams: Describes the Site Safety Management System 
and required Safety Management Programs (SMPs) for the complex. Elements of 
the SMPs identified in the safety analysis are provided with each SMP. 

Hazard and Accident Analvsis: Presents a summary o f  the hazard/nsk 
classification methodology, hazard identification, hazard evaluation, accident 
scenario development methodologies and safety analysis results. Includes a 
summary table of the accident scenarios analyzed and discusses the risk dominant 
accident scenarios. 

Safetv Structures. Systems, and ComDonents: Identifies and classifies those 
structures, systems, and components (SSCs) that ensure the safety functions 
necessary for safe facility operations. This section provides the safety functions 
of  the SSCs, their boundaries, the support systems required to be operable, the 
functional requirements, and the performance criteria of  the SSC. 
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Chapter 6 Derivation of Technical Safetv Requirements: Explains how the TSRs were 
developed from the hazard identification and accident evaluation processes and 
discusses the control types used. This section provides assurances that TSR 
coverage for the Building 991 Complex is complete. 

Building 991 ComDlex Technical Safety Reauirements: Presents the TSRs based 
on the results of the safety analyses documented in Chapter 4. 

Change Summary: (to be added later as changes are made). 

Appendix A 

Appendix B 

The following table provides a correlation of DOE-STD-3009 chapter requirements to 
this FSAR for the Building 991 Complex. 

Table 1-1 DOE-STD-3009 and Building 991 Complex FSAR Chapter Comparison 

- 
Executive Summary 

Site Characteristics 

Facility Description 

.... . 

unnumbered 

1 

2 

Unnumbered - Facility Background and Mission, Facility 
Overview, Facility Hazard Classification, Safety Analysis 
Ovemiew, and Safety Analysis Conclusions are provided 
in the Executive Summary as identified in 
DOE-STD-3009. In addition a Risk Dominant Accident 
Scenario Conclusions is provided in the Executive 
Summary. The organizations respomile for the 
Building 991 (33991) design and construction are described 
in Chapter 2, in association with the physical description 
of the Buildings, instead o f  in the Executive Summary. 
The B99 1 FSAR organization and management structure is 
d e s m i d  in Chapter 3 instead of the Executive Summary 
The participants involved in the FSAR development 
process are not mentioned in the Executive Summary but 
are identified on the review and approval sheet- 
Chapter 1 - B991 FSAR addresses the facility specific 
items and references the Site SAR, which addresses Site 
specific items such as Site desgiption, enironmental 
description, ~ t ~ ~ a l  phenomena threats, external man-made 
threats, n&y facilities, and validity of existing 
environmental analysis. 
Chapter 2 - Operating history of facility, the B991 
Complex description, facility buildings and structures, 
confinement systems, safety support systems (fire 
suppression system, heating, ventilating and air 
conditioning (HVAC) system, l i e  safety/disaster warning 
(LSDW), lightning protection system, and the building 
drain system), utility systems, and support facilities (e g., 
Building 989) are discussed in Chapter 2. Chapter 1 
descriies the basic processes (activities) performed in the 
complex and also provides the types and quantities o f  
hazardous materials identified, flow diagrams of activities, 
and identifies major interfaces. 
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Table 1-1 DOE-STD-3009 and Building 991 Complex FSAR Chapter Comparison 

I Analyses 

jafety Structures, Systems, 4 
Lnd Components 

Chapter 4 - Provides a summary of the hazard 
identification, hazard evaluation, accident analysis, and 
risk dominant scenarios for the Building 99 1 Complex. 
Nuclear Safety Technical Report (NSTR), NSTR-Ol l-98 
(Ref. 3) provides the safety analysis for the complex. The 
NSTR and Chapter 4 identify the requirements for the 
FSAR The hazard analysis provides a comprehensive 
hazard identification and hazard evaluation methodology. 
The process evaluated the possibility of material fires, 
facility fires, spills, punctures, container explosions, 
facility explosions, criticalities, and NPH and external 
events. Chapter 4 and the NSTR provide the hazard 
classification of  the facility. 

The hazard evaluation process in the NSTR discusses 
planned design and operational safety improvements, 
defense in depth, worker safety, and environmental 
protection. Controls identified during the hazard 
evaluation process were incorporated into the TSB. The 
hazard evaluation process did credit inherent preventive or 
mitigative controls that reduced risk to the Maximum 
Offsite Individual (Mol) and collocated worker (0, 
which is different than the DOE-STD-3009 approach of 
ranking risks from unmitigated scenarios. 

Accident selection was accomplished in the NSTR by 
determining the bounding accident scenarios (based on 
risk). Six merent accident types were M e r  analyzed 
after the hazard evaluation process. Each accident 
scenario evaluated provided a description of the accident 
scenario, a discussion on accident frequency, a 
determination of the material-at-risk (MAR) potentially 
involved in the accident along with a damage ratio, a 
determination of accident consequence, and a control set 
adequacyhrulnerability discussion. DOE-STD-3011 
consequence levels were used to determine the risk to the 
MOI, CW, and immediate worker 0. 
Chapter 5 - Safety-class and safeq-significant SSCs are 
discussed in this chapter. This includes a discussion of the 
safety function, the functional requirements, TSRs, 
identification of  accident scenarios that require the SSC, 
the system boundaries, and the support systems of  the SSC. 
A system description of the SSC is provided in Chapter 2 
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Table 1-1 DOE-STD-3009 and Building 991 Complex FSAR Chapter Comparison 

Derivation of Technical 
Safety Requirements 

Prevention of Inadvertent 
Criticality; Radiation 
protection; Hazardous 
Material Protectioq 
Radioactive and Hazardous 
Waste Managemenc Initial 
Testin& In-Service 
Surveillance, and 
Maintenance; Operational 

I'raining Human Factors; 

Emergency Preparedness 
Program; Provisions for 
Decontamination and 
Decommissioning and 
Management, Organization, 
md Institutional Safety 
Provisions 

safety; Proc- and 

?ualityAssurance; 

5 

6 - 17 

and Remarks 

Chapter 6 and Appendix A - TSR coverage is provided in 
Table 6-1 and Table 6-2. This table identifies the credited 
control, its safety function, its control f a m e  (public 
safety, defense in depth, worker safety), the control type 
(SC-1/2 or SC-3), the TSR control level (Limiting 
Condition for Operation (LCO) or Administrative Control 
(AC)), and the accident scenario that requires the credited 
control. Derivation of LCOs, surveillance requirements 
(SRs), and ACs and a discussion of design features is also 
provided in Chapter 6. 

A derivation of facility modes is not provided for the B991 
Complex This section was not considered necessary for 
the FSAR since the mission of the facility if for stonge of 
waste. There are no starhrp or shutdown requirements for 
this activity as there are for more complex processes. In 
addition, no section is provided on interface with TSRs 
from other facilities. No TSRs from other facilities were 
identified that affect B991's safety basis. 
Chapter 3 - Safety Management Programs (SMPs) are 
discussed in this chapter. This chaptex provides a 
summary of the SMPs and provides references to the 
documents or manuals that implement the program. The 
specificity required by DOE-STD-3009 is not provided in 
the FSAR. The SMP is being relied on to provide the 
information required by the standard. The SMPs do not 
match the DOE-STD-3009 chapter titles exactly. 

1.2 COMPLEX MISSION AND ACTIVITIES OVERVIEW 

This section lists and describes the activities performed in the Building 991 Complex to 
provide a fundamental understanding of the facility processes and activities subsequently 
analyzed in the hazard and accident analyses. The complex mission and activity descriptions 
also provide the reader with information helpful to understanding the scope o f  the safety analysis 
and derivation o f  the TSRs presented in this FSAR. Credited preventive and mitigative features 
are described in Appendix A, Building 991 Complex Technical Safety Requirements. 
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The mission of the Building 991 Complex is to support the receipt, storage, transfer and 
shipment of nuclear materials, transuranic (TRU) waste (includes residues considered as waste), 
and low-level waste (LLW). The complex mission also includes staging of Category LrlI Special 
Nuclear Material (SNMJ for eventual shipment on Safe, Secure, Transports (SSTs). The 
complex is operated as a tenant facility for the Building Manager, Rocky Mountain Remediation 
Services (RMRS) Radiation Control Technicians (RCTs), and the Alarm Radio Communication 
Instrumentation and Equipment (ARCIE) group and includes a metallography laboratory and 
nondestructive testing (NDT) activities. The future use of the Building 991 Complex and the 
schedule for its eventual demolition can only be stated in generic terms due to the uncertainties 
and the range of possibilities for future actions at the Site. It is expected the complex will 
continue to perform a landlord function and to serve as a waste storage facility without Resource 
Conservation and Recovery Act (RCRA) units @e., no mixed waste storage). The Building 991 
Complex storage mission supports the general vision of radioactive waste storage outside of the 
main plutonium production buildings and management of radioactive waste from building 
decontamination and decommissioning (D&D). Regardless of the rate of execution or funding, 
the planned use for the Building 991 Complex, for at least the next four years, is for interim 
TRU waste (including residues identified as waste) .and LLW storage. The actual usage of the 
complex for storage is dependent on the opening datdrate of disposal at the Waste Isolation Pilot 
Plant ONIpP) and the rate of generation from residue stabilization and D&D activities. The 
Building 991 Complex will likely be in service as a radioactive waste storage facility until the 
last “plutonium” building is demolished and recovered, a new TRU/TRU-Mixed (TRMJ facility 
is constructed, or the volume of TRU waste at the Site is less than the TRU capacity of more 
advan&eous locations (such as Building 664, Building 440, or Building 906). Also, siting of a 
Corrective Action Management Unit (0 at a future date may involve the removal of the 
Building 991 Complex (Ref. 4). 

~ 

Activities conducted in the Building 991 Complex have been grouped into eight types of 
activities. This grouping permits performing hazard and accident analyses for each activity. It is 
these eight activities that underwent hazard and accident analyses to evaluate the potential for 
fire, explosion, spill, criticality and chemical events. The analysis of the Building 991 Complex 
activities results in the identification of and defmes the rationale for the facility-level control set 
for the continued safe operation of the Building 99 1 Complex. 

Paragraphs 1.2.1 through 1.2.8 identify and describe the Building 991 Complex 
activities. These activities document those activities authorized prior to preparation and 
approval of this FSAR. Any new activity for the facility will be screened in accordance with the 
Unreviewed Safety Question (USQ) process to determine whether an existing, analyzed 
Building 991 Complex activity bounds the hazards of the new activity. If adequately bounded, 
the activity could be authorized from a safety analysis standpoint. If not sufficiently bounded, 
the activity must undergo further safety analysis and the authorization basis (AB) must be 
updated &e., incorporation of a new Building 991 Complex activity and supporting safety 
analysis). 

The Building 991 Complex activities are listed alphabetically with brief process 
descriptions. Where necessary to understand the process, the process inputs and outputs are 
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identified along with the change in materials throughout the process. A summary safety analysis 
is provided for each activity. A complete hazard and accident analysis o f  the activity is provided 
in NSTR-011-98 (Ref. 3) and summarized in Chapter 4. Building 991 Complex activities 
analyzed during the development o f  this FSAR include (1) characterization, treatment, and 
disposition o f  excess chemicals; (2) construction; (3) generation o f  waste; (4) maintenance; 
(5) receipt, staging, and shipment o f  SNM; (6) receipt, storage, transfer, and shipment o f  waste; 
(7) routine activities; and (8) surveillance. 

1.2.1 Characterization, Treatment, and Disposition of Excess Chemicals 

1.2.1.1 Activity Description 

This activity provides the facility with the capability to characterize and dispose of, or to 
stabilize and neutralize, excess chemicals, which are not going to be used as part of  another 
building Baseline or Mission Program Activity. These chemicals appear on the Building 991 
Complex Chemical Tracking Database. Table 1-2 summarizes significant chemical hazards 
currently in Building 991 that have been targeted for frnal disposition. Only those chemicals 
that are present in the facility in significant quantities are identified in Table 1-2. The threshold 
type and levels o f  the listed chemicals (Reportable Quantities (RQs) per 40 Code of  Federal 
Regulations (CFR)302, Threshold Planning Quantities (TPQs) per 40CFR355, andor 
Threshold Quantities (TQs) per either 29 CFR 1910.1 19 or 40 CFR 68) are identified in the table 
along with the quantities and location o f  the chemical in the facility (Ref. 5, 6, 7, and 8). 
Removal o f  excess chemicals from the building will reduce the hazard to the workers and the 
environment. None o f  the excess chemicals in the facility exceed TPQs or TQs and therefore no 
risk to the public is anticipated from any accidental release o f  the identified chemicals. 

Table 1-2 Building 991 Complex Excess Chemicals 
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1.2.1.2 Safety Analysis Summary 

The handling of excess chemicals exposes the workers and the environment to a variety 
of potential hazards. Potential hazards include the possibility of inhalation, ingestion, and/or 
absorption of toxic, hazardous, or noxious materials. There are various chemicals in the 
Building 991 Complex that could present this hazard. Other potential hazards include exposure 
to unknown or unmarked materials (presently none identified), and exposure to other types of 
chemical hazards (e.g., batteries). Precautions are required by facility personnel during the 
performance of this activity. These include ensuring proper procedures are followed during the 
characterization, treatment, and disposition of any excess chemicals; that personnel are properly 
trained; Health and Safety Practices are followed; that the material is placed in approved storage 
locations and is packaged properly; the quantities of chemicals is limited if possible; and that 
personnel protective equipment is worn as required. 

1.2.2 Construction 

1.2.2.1 Activity Description 

This activity encompasses upgrades of various Building991 Complex SSCs, 
modification of various SSCs, removal of fured SSCs from the Complex, and addition of various 
SSCs. When construction of specific facility SSCs is required, the Work Control process will be 
implemented to assess the scope of hazards and define the approach to performing the task. The 
extent ‘of assessment is graded based upon anticipated involvement with radiological and 
hazardous materials, and the characteristics of the specific construction activity. Work Control 
assessment results in a set of controls that are defined in the IWCP package. Operation of any 
process involving hazardous materials is not authorized through this activity. 

1.2.2.2 Safety Analysis Summary 

Construction activities predominately involve standard industrial hazards such as high 
energy equipment, sparking, and compressed flammable gases. Potential hazards associated 
with this activity include thermal energy (e.g., welding), pressure sources (e.g., compressed 
gases or hydraulics), and/or kinetic energy (e.g., vehicles, rotating cutting tools). Construction 
activities may occur in areas used for storage of nuclear materials (e.g., Category ID1 SNM, 
radioactive wastes). Activities are evaluated individually in work packages prior to start of 
construction. Results of evaluations may dictate that Material-At-Risk (MAR) be removed from 
construction areas or that implementation of special controls are warranted. 

1.2.3 Generation of Waste 

1.2.3.1 Activity Description 

This activity encompasses the generation of waste in the Building 991 Complex (LLW 
from filter plenums, potential Toxic Substance Control Act (TSCA) waste (e.g., polychlorinated 
biphenyls (PCBs)) in the facility, RCRA waste (nickel cadmium batteries in RCRA satellite 
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area), and other types of hazardous waste). The extent of this activity includes removal of 
materials via a single wooden LLW crate in Building 991, the removal of contaminated filters 
via a single wooden LLW crate or metal waste crate in Building 985 or from the filter plenum 
on the roof of Building 991, removal of contaminated drums in two wooden LLW crates or 
metal crates in Building 984 due to the drum crushing activity, removal of spend nickel- 
cadmium batteries, removal of PCBs from the transformer inside the facility or from the two 
transformers outside the facility, and removal of other types of hazardous waste (e.g., lead based 
paint and asbestos material). 

1.2.3.2 Safety Analysis Summary 

When generation of any waste is required, the Work Control process will be 
implemented to assess the scope of hazards and define the approach to performing the task. The 
extent of assessment is graded based upon anticipated involvement with radiological and 
hazardous materials, and the characteristics of the specific activity. Work Control assessment 
results in a set of controls that are defined in the IWCP package. Potential hazards associated 
with this activity include exposure to radioactive materials (e.g., contamination, High Efficiency 
Particulate Air (HEPA) filters); kinetic energy (e.g., vehicles); potential energy (e.g., drum 
crusher); toxic, hazardous, or noxious materials (e.g., spent nickel-cadmium batteries, PCBs, and 
asbestos); and material handling (e.g., dock, waste crate movements). 

- 

Generation of waste activities frequently may be performed near hazardous materials and 
may introduce hazards and accident initiators (e.g., fires, spills) that would involve the release of 
MAR These activities are evaluated in the hazard and accident analyses as to their involvement 
with hazardous materials and potential accident scenarios. Because generation of waste 
activities may directly involve hazardous materials, they are conducted under the IWCP, which 
require specific packages that must be reviewed and approved by appropriate personnel. 
Specifically, IWCP packages are reviewed for worker hazards by facility health and safety 
personnel. 

1.2.4 Maintenance 

1.2.4.1 Activity Description 

This activity consists of maintenance, testing and repair of various complex SSCs. This 
activity could occur anywhere inside or outside of the Building 991 Complex. SSCs potentially 
involved with this activity include the Heating, Ventilating and Air Conditioning (HVAC) 
system, the Building 991 utilities (e.g., electrical, water, sanitary, etc.), and the fxe suppression, 
detection, and alarm system. 

1.2.4.2 Safety Analysis Summary 

When maintenance of any specific facility SSC is required, the Work Control process 
will be implemented to assess the scope of hazards and define the approach to performing the 
task. The extent of assessment is graded based upon anticipated involvement with radiological 
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and hazardous materials, and the characteristics of the specific maintenance activity Work 
Control assessment results in a set of controls that are defined in the IWCP package. Potential 
hazards associated with this activity include high voltage (e.g., work on or around the 
13.8 kilovolt (kv) transformers); radioactive materials (e.g., contamination, waste storage areas), 
thermal energy (e.g., heaters, diesel generator); pressure sources (e.g., compressed air); kinetic 
energy (e.g., vehicles); toxic, hazardous, or noxious materials (e.g., use of various chemicals); 
and material handling (e.g., potential for container movement). 

Maintenance activities frequently may be performed near hazardous materials and may 
introduce hazards and accident initiators (e.g., fires, spills) that would involve the release of 
MAR. These activities are evaluated in the hazard and accident analyses as to their involvement 
with hazardous materials and potential accident scenarios. Because maintenance activities may 
directly involve hazardous materials, they are conducted under the IWCP, which require specific 
packages that must be reviewed and approved by appropriate personnel. Specifically, IWCP 
packages are reviewed for worker hazards by facility health and safety personnel. 

1.2.5 Receipt, Staging, and Shipment of Category UII Special Nuclear Material 

1.2.5.1 Activity Description 

The Building 991 Complex is authorized to receive, stage, and ship Category VI1 SNM 
packaged in certified Department of Transportation (DOT) approved TypeB off-site shipping 
containers. Long-term storage of Category I/II SNM in the Building 991 Complex is not 
authorized. The AB documents for the Building 991 Complex prohibit any operation involving 
the opening of a shipping container or repackaging of fissile material containers. On-site receipt 
and off-site shipment of the Category YII SNM occurs from the west dock of the Building 991 
Complex, which is compatible with SSTs. Once received, the Category VII SNM is transported 
to Room 150 and staged until enough containers are received to fill a SST. The Category I/II 
SNM is continuously attended when it is not secured in Room 150. 

The operations associated with the receipt, staging and shipment of Category I/II SNM 
are performed by personnel outside of Building 991 Complex purview. Facility personnel are 
notified of pending receipts and shipment but are not authorized to handle the material. 
Handling is performed by properly trained individuals and all handling is monitored by security 
personnel: Category I/II SNM will not be openedrepackaged in Building 991. 

1.2.5.2 Safety Anaiysis Summary 

Potential hazards associated with this activity include exposure to radioactive materials 
(DOT Certified Type B containers); kinetic energy (e.g., electric forklift trucks, SSTs); and 
material handling (e.g., dock, container movement). Transferring of Category I/II SNM 
involves the physical aspects of material movement. Transfers occur via electric forklift trucks, 
manual forklift trucks, and hand carts. Material movement takes into account the hazards of 
transfer, transport procedures and equipment, and personnel training. 
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Conduct of receipt, staging and shipment of Category HI SNM may introduce hazards 
and accident initiators (e.g., fires, spills) that would involve the release of radioactive or 
hazardous materials. These activities are evaluated in the hazard and accident analyses as to 
their involvement with hazardous materials and potential accident scenarios. The certified 
Type B packaging used for the Category VI1 SNM is qualified to a free drop test (30-foot drop), 
crush test, penetration test, immersion test, and a thermal test (30-minute liquid fuel fxe). 

1.2.6 Receipt, Storage, Transfer, and Shipment of Waste 

1.2.6.1 Activity Description 

Radioactive materials are routinely received, transferred, stored and shipped in the 
Building 991 Complex. The complex receives and stores low-level and TRU (includes residues 
that are to be disposed of as waste) waste in support of various projects to stabilize residue 
materials and to decontaminate, dismantle or demolish various facilities or portions of facilities 
that are planned for evacuation or the installation of new equipment or treatment processes 
Relocation of radioactive waste containers from existing facilities to the Building 991 Complex 
will support ongoing projects and maximize the existing use of limited storage space. The 
complex will also be used as a storage area for radioactive waste that has been verified to meet 
WIPP requirements for eventual shipment to WIPP. Container types authorized for 
Building 991 include Type A or on-site transportation approved %-gallon drums, Pipe Overpack 
C o n w e n  (POCs), Transuranic Package Transporter (TRUPACT) II Standard Waste Boxes 
(SWBs), metal waste crates, and wooden LLW crates. Included within this activity are: 

Receipt of sealed, metal TRU and low-level waste onsite shipping containers at east 
and west dock areas. 
Storage of sealed, metal TRU and low-level waste containers in Building 991 or 
connecting facilities. 
Transfer of sealed, metal TRU and low-level waste containers within Building 991 
and connecting facilities. 
Transfei of sealed, metal LLW containers from Building 984, Building 985, and 
Building 991 roof to Building 991. 
Shipment of sealed, metal TRU and low-level waste onsite shipping containers. 
Receipt of wooden LLW crates at Building 991 east and west dock areas. 
Storage of wooden LLW crates under Building 99 1 canopy area. 
Shipment of wooden LLW crates from Building 99 1 Complex. 
Transfer of wooden LLW crates from Building 984, Building 985, and Building 991 
roof to Building 991 canopy area. 
Satellite storage of TSCA and RCRA waste in Building 99 1. 
Shipment of TSCA and RCRA waste from Building 991. 

Figures 1-1 and 1-2 provide simplified flow diagrams for the receipt and shipment of 
Receipt and shipment of radioactive waste containers within the Building 991 Complex. 
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radioactive waste may occur from either the east or west dock or from the canopy area. The 
west dock area can physically accommodate two transport trucks. Normally, only one transport 
truck will be located at the west dock at any one time during receipt or shipment. The maximum 
number of radioactive waste containers that could be located at the west dock, either on the 
transport truck or on the dock area, is sixty 55-gallon drums, twenty TRUPACT I1 SwBs or 
twenty metal waste crates. The east dock will only be used for receipt of radioactive waste that 
is going to be stored in Room 166 or shipment of radioactive waste stored in Room 166 Only 
one transport truck can physically park at the east dock, therefore, there could only be thirty 
55-gallon drums, ten TRUPACT I1 SwBs or ten metal waste crates on the east dock at any one 
time. 

ReviewwEMs 
NoUication o f  Accuwcy Rcportt 

receive bldg. worksheet - shipment to facility - 
for sppmval 

1 

h v i d e  approval to - Receive confiiation Conduct pre- 
ship of shipment schedule .- evolution briefmg - 

3 Potential hazardous operation 'Transportation Hazards Not Included in FSAR Analysu 

Figure 1-1 Building 991 Receipt of Waste Flow Diagram 
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contamen received Accuracy Report & locabon of waste to evoluaon bnefm 

Potential Hazardous Operation 'Transpoxtation Hazards Not Included in FSAR Analysis 
~ ~ ~~ ~~ 

Figure 1-2 Building 991 Shipment of Waste Flow Diagram 

Facility personnel are notified prior to the proposed receipt date of the pending shipment 
Upon notification of a pending shipment, the Waste and Environmental Management System 
(WEMS) report is generated by the shipper to identify the material that is going to be shipped to 
and received by the building. Facility personnel then receive the building worksheet from the 
shipper, determine if  the material meets the AI3 requirements of the facility (e.g., Item 
Description Code (IDC) restrictions, equivalent plutonium gram loading, etc.), and provide 
approval to the shipper to ship the material. After providing approval to the shipping facility to 
deliver the material the facility receives confirmation of  shipment schedule. Prior to the receipt 
date a pre-evolution briefing is conducted with all affected personnel. The pre-evolutlon 
briefing is used to review all the tasks necessary to perform the activity with the individuals 
perfoming the task, and to discuss applicable procedures, individual assignments, public health 
and safety concerns, nuclear safety requirements, and any other items that could affect the 
conduct of the operation. Facility personnel will also ensure that appropriate individuals possess 
the required certifications and training, that the necessary equipment to perform the activity IS 

available and operable, that the dock and staging areas are prepared to receive the material, and 
that the appropriate documentation has been prepared. Personnel transporting the radioactwe 
waste are certified DOT Hazardous Material (HAZMAT) employees and there are transportauon 
procedures in place that dictate transportation requirements that must be adhered to for 
transporting waste on-site. Hazards associated with transporting the radioactive waste from the 
shipping facility to the receiving facility are not evaluated in this FSAR. Building 991 personnel 
remove the radioactive waste containers from the transport truck once it arrives. The radioactive 
waste containers are manually rolied from the transport truck to the dock area (either Room 170 
or the east dock). To ensure the proper waste is received, facility personnel verify the Nuclear 
Material Drum Transfer Report (NMDTR) against a list of expected waste containers. Waste 
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container numbers, IDCs, and plutonium gram loading are verified. In addition, container 
integrity is verified upon receipt (e.g., corrosion, leaks, etc.) and facility personnel ensure the 
waste container is vented. After verification of the waste containers, the containers are placed 
on a pallet and banded (banding is required for those waste containers that will be stacked above 
the second tier). The palletized and banded waste containers are then moved to the staging area 
inside Building 991 via electric forklift truck. The waste containers are then transferred to their 
identified storage location within the Building 991 Complex by electric forklift trucks. Thls 
may involve stacking the waste containers up to four tiers high. Facility personnel update the 
Building 991 Complex waste tracking system once the waste is placed inside the facility at the 
designated location. 

Shipment of radioactive waste from the Building 991 Complex is basically the reverse of 
the receipt process. Building personnel are requested to ship waste containers from the complex 
to a specified recipient. Prior to conducting shipment operations a pre-evolution briefing is held 
with affected personnel. Electric forklift trucks and hand carts may be used to move waste 
containers to the staging area for eventual shipment. Movement of radioactive waste containers, 
other than those required for shipment, may be necessary depending on the storage location of 
the containers scheduled for shipment. Facility personnel label and mark the container, verify 
the container is vented, and transfer the container to the staging area in preparation for eventual 
shipment. When the shipment is scheduled to take place, the waste containers are then 
transferred from the staging area to the dock. The facility once again verifies the waste 
container is ready for shipment prior to transferring the container to the dock. The waste 
containers are manually rolled onto the transport truck and then transported to the receiving 
facility. The Building 991 waste tracking system is updated by facility personnel after the waste 
containers are shipped. 

. 

Storage of radioactive waste can occur throughout various rooms in Building 991 and in 
adjoining areas. Table 1-3 details the Building 991 Complex waste storage areas by room 
number, square footage of room, physical stacking array in the room and the estimated storage 
capacity for 55-gallon drums in the storage location. The drum storage capacity for the rooms is 
an estimate only, the actual number of drums that may be stored in the room could be different 
depending on the storage configuration used and the types of waste containers stored in the room 
(e.g., TRUPACT I1 SWBs versus 55-gallon drums). Wooden LLW crates are not permitted to 
be stored inside Building991 or in adjoining areas due to the combustible loading concern. 
Wooden LLW crates may only be stored outside Building 991 under the canopy. Site controls 
on outside storage of wooden waste crates do not apply to this activity since the canopy provides 
weather protection and is equipped with sprinklers. Wooden LLW crates may be inside 
Building 984, Building 985 and inside the Building 991 filter plenum to support operations and 
will be transferred to the Building 991 canopy area or other authorized location once the 
operations are complete. 

Radioactive waste containers will only be stored in Building 991. Openinghepackaging 
of radioactive waste containers is not an authorized activity for the facility. 
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1.2.6.2 Safety Analysis Summary 

Potential hazards associated with the receipt, storage, transfer and shipment of waste 
containers are radioactive materials (TRU (including residues that are to be disposed of as TRU 
waste) and low-level waste drums and metal crates, wooden LLW crates); kinetic energy 
(e.g., electric forklift trucks, transport vehicles); potential energy (e.g., stacked containers, 
cranes); material handling (e.g., dock, container movement); and other hazards (e.g., hydrogen 
explosion, degraded tunnel). Various controls are in place to prevent or mitigate the potential 
hazards. Trained and certified operators are used during radioactive waste container transfer 
operations. These personnel are familiar with the procedures used for receiving, transferring and 
shipping waste containers. Radiation Operations personnel are used to provide exposure rate 
surveys prior to and after operations involving the movement of radioactive waste containers. In 
addition, trained personnel are familiar with contingency procedures in case there is an incident 
involving a waste container. 

Bldg. 991, Room 155 
Bldg. 991, Room 158 
Bldg. 991, Room 166 
Bldg. 991, Room 170 
Bldg. 991, Hallway north of 

Table 1-3 Building 991 Complex Waste Storage Locations 

648 Single 120 
300 Single 56 

1,184 650 
3,000 768 
1,000 Double 104 

Rooms 1401141 
Estimated Drum Storage 
Capacity for Building 991 
Building 998 (Tunnel 998lRoom 
300) 

13,441 NIA 4,032 

1,725 Double 600 

Building 996 (Vault 996) 
Estimated Drum Storage 

856 Double 160 
2,581 NIA 760 

Conduct of receipt, storage, transfer and shipment of radioactive waste may introduce 
hazards and accident initiators (e.g., fires, spills) that would involve the release of MAR. These 
activities are evaluated in the hazard and accident analyses as to their involvement with 
hazardous materials and potential accident scenarios. Transferring of materials involves the 

Capacity for TunnelsNaults 
Bldg. 991 Canopy Area' 
Total Est. DNm Storage 
Capacity for B991 Compld 
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physical aspects of material movement. Transfers in the Building 991 Complex will occur via 
electric forklift trucks or manually moving the waste containers. Material movement takes into 
account the hazards of transfer, transport procedures and equipment, and personnel training. 
Transfer operations involve radioactive, kinetic energy, potential energy, and material handling 
hazards. The waste containers for the TRU and low-level waste being transferred meet on-site 
transportation requirements and are qualified to at least a 4-fOOt drop (Ref. 9). Waste containers 
will be lifted above the four-foot level fop. placement in or removal from storage locations in 
Rooms 134, 140/141, 143, 151, 166, and 170. Dropping a waste container or puncturing a drum 
by a forklift truck illustrates a kmetic energy and material handling hazard that could initiate a 
radioactive spill. A potential energy source is due to the stacking of waste containers above the 
four-foot level. Those waste containers stacked higher than four feet could be damaged and 
breached in a fall resulting in a release of radioactive material. 

POCs are tested to criteria more stringent than waste containers meeting TypeA or 
on-site transportation requirements. The robustness of the POC was assessed, based on data 
taken from reports of TypeB protocol testing conducted at the Sandia National Laboratories 
(crush, drop, and fire tests), pressure tests, and Finite Element computer modeling of crushing 
and puncturing. The POC does not qualify as a Type B container because it was not subjected to 
the complete TypeB protocol testing program and because the pipe component is vented; 
however, the tests that were performed were passed and it is expected that the penetration test 
would also have been passed, based on computer modeling and comparison with similar 
containers that are certifed as TypeB. Accidents involving POCs do need to be considered in 
safety akilyses, however (Ref. lo). 

1.2.7 Routine Activities 

1.2.7.1 Activity Description 

Routine activities encompass those activities generally necessary to support day-to-day 
conduct of facility activities (e.g., records management, document control, security and access 
control). Included among the routine activities is the maintenance, calibration, testing, and 
repair of various non-contaminated electronic systems. The ARCIE, located in Building 991, 
services fire alarms, security alarms, communicatior~~ equipment., maintenance control systems, 
and radiation instrumentation. The support includes assisting technicians in troubleshooting and 
repair, interfacing with other support groups at the Site, and developing and tracking 
maintenance programs and special projects. 

Another routine activity conducted in the Building 991 Complex is evaluation of various 
non-contaminated metal specimens in the Metallography Laboratory. The Metallography 
Laboratory is seldom used any more. When used, the metal specimens are received from 
various locations at the Site and from off-site vendors. The samples are then analyzed for 
hardness, weld penetration, and grain structure and the results used for quality assurance. 
Equipment used in the analysis process includes two chemical hoods, a cutoff saw, grinding and 
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polishing equipment. The Metallography Laboratory consists of Rooms 109, 1 10, and 1 1 OA and 
B. 

NDT o f  various non-contaminated equipment or materials is routinely performed in 
Building 99 1 ,  Rooms 160 through 165. Room 160 has an automatic film processor, and there is 
a dark room for processing the film, and a film interpretation room. Room 165 is used to house 
supplies for dye penetrant, ultrasonics, and field radiography equipment utilized by the tanMfield 
NDT group. Radiography is used to non-intrusively inspect materials to meet customer 
requirements. The materials inspected by the NDT group in Building 991 are all 
non-radioactive. The radiography operation in Room 164 utilizes two separate methods. A 
portable x-ray generating device is set up in the room. A portable gamma Iridium-192 source 
can be used in the room to radiograph, or can be used throughout the Site to perform 
radiographic operations. All film generated by either radiography operation is developed in 
Building 991, using an automated, closed system. Ultrasonics utilize sound waves to determine 
things such as material integrity, material thickness, and liquid presence in piping. This testing 
technique is portable and can be accomplished throughout locations on Site. The ultrasonic 
transducer is coupled to the surface o f  the test piece by a glycerin gel, and interpreted on a 
computer terminal or readout. The dye penetrant operation inspects the surface condition of a 
material for surface defects. The test sequence involves cleaning the test part, applying dye 
penetrant, removing the excess penetrant, and applying a developer to aid in interpretation. All 
chemicals used in the dye penetrant operation are non-hazardous. 

'Significant among routine activities is the general housekeeping required for control of  
combustibles, hazardous materials, and radiological materials. Many o f  these controls are 
implemented through a rigorous survey and posting program by the Radiation Protection, 
Criticality Safety, Hazardous Material Protection, Health and Safety, Fire Protection, and 
Nuclear Safety Programs. 

The operation of facility utilities also falls under routine activities. Utilities may support 
safety systems that maintain the safety envelope or habitability. Utilities include the hot water 
boiler system; building drain systems; water systems; ventilation systems; electric power; 
sanitary waste; compressed air; and domestic water. Some systems performing utility functions 
may involve hazardous materials. A review o f  hazards is performed prior to system 
maintenance or modification. The scope o f  these reviews may involve other health and safety 
analysis. 

Routine activities also include maintaining functional emergency response capability. 
This activity embodies preserving the effectiveness of the emergency response plan and 
procedures, ensuring the presence of  a trained and qualified emergency response organization, 
and maintaining emergency facilities and equipment in an operable and ready state. This is 
predominately accomplished through the conduct o f  periodic training drills and evaluated 
exercises. The drills and exercises entail implementation of  pre-approved emergency response 
actions; demonstration o f  incident command and control; conduct of  personnel evacuation and 
accountability; simulation of  fire and medical emergency responses; mitigation o f  simulated 
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hazardous material releases; exhibition of safeguards and security practices; and demonstration 
of effective communications and notifications. 

1.2.7.2 Safety Analysis Summary 

Potential hazards associated with the conduct of routine activities could include high 
voltage (e.g., work around 13.8 kV transformers); direct radiation sources (e.g., sealed sources, 
x-ray); thermal energy (e.g., hot water boilers, heaters, diesel generator); pressure sources 
(e.g., compressed air); kinetic energy (e.g., vehicles); potential energy (e.g., dnun crusher, 
cranes); toxic, hazardous, or noxious materials; material handling (e.g., dock, various container 
movements); and other hazards (e.g., battery charging station, degraded tunnel). Routine 
activities frequently may be performed near hazardous materials and may introduce hazards and 
accident initiators (e.g., fires, spills) that would involve the release of MAR. These activities are 
evaluated in the hazard and accident analyses as to their involvement with hazardous materials 
and potential accident scenarios. 

1.2.8 Surveillance 

1.2.8.1 Activity Description 

This activity predominately consists of system and equipment surveillances specified for 
LCO systems and other components; surveillance of other SSCs as specified in ACs; routine 
facility- operator rounds, including maintenance of logs and records; security force tours, 
response actions, and accountability of Category YII SNM; and programmatic inspections and 
audits (e.g., environmental compliance assessments, fire protection and radiological protection 
surveys, and audits from federal, state and local authorities). 

1.2.8.2 Safety Analysis Summary 

Various potential hazards are associated with the surveillance activity, Potential hazards 
include high voltage (13.8 kV transformer); radioactive materials (e.g., TRU waste, LLW, 
SNM); thermal energy (e.g., hot water boilers, diesel generator); pressure sources 
(e.g., compressed air); toxic, hazardous, or noxious materials; material handling (e.g., potential 
waste container movement); and other hazards (e.g., degraded tunnel). 

1.3 AUTHORIZATION BASIS HISTORY 

Until the approval of this FSAR for the Building 991 Complex, the AB for Building 99 1 
consists of an approved set of Operational Safety Requirements (OSRs) (Ref. ll), 
USQD-99 1-96.045 1 -QRD (Ref. 12), Justification for Continued Operations (JCO) 
JCO-991-97.1399-MRA (Ref. 13), the JCO-99 1-97.13 99-MRA DOERocky Flats Field Office 
(RFFO) approval letter with additional technical direction (Ref. 14), USQD-991-98.0413-MRA 
(Ref. 19, USQD-RFP-97.0294-KGH (Ref. 16), USQD-RFP-97.05 10-TLF (Ref. 17), DOE letter 
AME:ABD:SJO:02963 (Ref. 18), JCO-RFP-98.0288-KGH (Ref. 19), and 
USQD-991-98.0900-MRA (Ref. 20). The activities in the Building 991 Complex authorized 
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under this set of documents include handling of Category I/II S”l in approved shipping 
containers (TypeB), and handling and storage of TRU and low-level waste in approved 
containers (Type A, and those meeting on-site transportation requirements). Under this set of 
AB documents the Building 991 Complex inventory is controlled to a limited number of IDCs 
not to exceed 37.5 kilograms (kg) of weapons-grade plutonium equivalent. 

The OSRs were developed based on the draft SAR last revised in 1982. The draft SAR 
was never approved, but the control set, in the form of OS&, was approved in 1988 and has 
been maintained. The mission that the OS% were developed to control was described as 
primarily receiving, storage, handling, and shipment of radioactive materials in “Department of 
Transportation (DOT)-, Department of Energy (DOE)-, or Site intraplant-approved shipping 
containers.” At the time the draft SAR was written, radioactive materials transported to and 
from the Site were primarily SNM; TRU waste was not stored in-the Building 991 Complex. A 
long-term Termination Shift Order (Ref. 21) was issued to address the operating parameters 
within the Building 991 Complex. The order prohibited any operation involving the opening of 
a shipping container or repackaging of fissile material containers. This Termination Shift Order 
has since been canceled and replaced by JCO 991-97.1399-MR4 (Ref. 13). 

In January, 1995, the Nuclear Safety organization was asked to evaluate the storage of 
TRU waste on a temporary basis in the Building 991 Complex. This evaluation (Ref. 22) 
assessed the safety significance of the proposed storage of twelve TRU waste types identified by 
IDC, in various areas (including vaults and tunnels) of the complex. In April of 1996, Nuclear 
Safety ‘was requested to evaluate additional TRU waste types for interim storage in the 
Building 991 Complex. Analyses were performed (Ref. 12) to assess the risk associated with 
this activity in addition to the risk associated with that of the previously evaluated TRU waste 
storage activity. This second and most recent evaluation found that an USQ existed for the 
proposed storage of TRU waste because it created the possibility of an accident of a different 
type than any previously evaluated. Four scenarios and one safety concern were identified as 
necessary to bound the consequences from likely to extremely unlikely events in Building 991 
resulting from TRU waste storage. The accident analyses performed for the temporary storage 
of TRU waste in the Building 991 Complex considered four accident scenarios. These accident 
scenarios were (1) radiological spill due to drum handling incident or tunnel collapse, (2) small 
fire, (3) earthquake, and (4) plane crash. The postulated accidents assumed no credit for the 
operability of the secondary confinement, including the HEPA filtration system, and backup 
power systems to mitigate consequences to the public, the worker, or to the environment. The 
safety concern involved a potential propane explosion due to a propane leak from the 750 Pad 
propane tanks located uphill from the Building 991 ventilation intake. An analysis was 
conducted of the dispersion of a large source of propane vapor traveling from the 750 Pad tank 
farm toward Building 991. The analysis predicted that the postulated propane release will not 
remain flammable beyond 70 feet from the release point but, for conservatism and to account for 
model uncertainties, a distance of 150 feet should be used. The Building 991 Complex is over 
400feet away from the 750 Pad tank farm, therefore it was concluded that it is a beyond 
exfrerneZy unZikeZy event that the complex could be impacted by a release from the tank farm 
(Ref. 23). In addition, this activity reduced the margin of safety of the facility due to the change 
in mission from production storage or short term shippingheceiving and storage of various 
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low-level waste types, to the interim storage of TRU waste. No compensatory measures were 
identified in the USQD evaluation. The USQD did limit the IDCs that Building 991 was 
authorized to accept. Building 991 implemented this control via an operations procedure, 
OPS-PR0.003 (Ref. 24). The evqluation and supporting analyses were approved and an 
associated increase in risk was accepted by the DOE/RFFO in October, 1996. In this FSAR, the 
restriction on IDCs for the building includes those that are referenced in the Criticality Safety 
Evaluation (Ref. 25) and are included in Appendix A, Building 991 Complex Technical Safeg 
Requirements. 

In October 1997, JCO-991-97.1399-MRA (Ref. 13) was initiated to authorize 
Building 991 to conduct TRU waste container movement and Category VI1 SNM staging while 
six OSR out-of-tolerance conditions existed. Two of the out-of-tolerance conditions affected the 
Building991 WAC,  one affected the diesel generator, one affected the exhaust plenum in 
Building985 (see discussion on the filter bypass leakage condition USQD), one affected the 
Building985 fire suppression system, and the frnal one concerned fire doors that did not 
completely close therefore the fire barrier could not be maintained. Compensatory and 
long-term actions were identified for the out-of-tolerance conditions. DOWRFFO approved the 
JCO with additional technical direction (Ref. 14). The additional technical direction identified 
three issues that needed to be addressed. The fmt issue was direction to begin transferring waste 
from Vaults997 and 999 since the structural condition of CorridorC was determined by 
DOE/RFFO to be unacceptable without substantial remedial actions. Waste stored in these areas 
(Vaults 997 and 999) has since been removed. The second issue discussed the need for a DOE 
approved Exemption required due to National Fire Protection Association (NFPA) code 
violations as identifred in the Building 991 Complex Fire Hazards Analysis (FHA) (Ref. 26) 
DOEAUTO indicated that this issued needed to be resolved prior to utilizing Building 998 
(Room 300 and Corridor A) for storage. This issue is being addressed by facility personnel 
Storage in Building 998 (Room 300 and Comdor A) is evaluated in the FSAR The third issue 
discussed the unacceptability of the potential for a fire in the office areas impacting waste 
storage areas. This issue is being addressed by installing fire doors between the office area and 
the storage area. 

- 

USQD-991-98.0413-MRA (Ref. 15) evaluated the installation of natural gas fueled 
weatherproof boilers outside of Building 991. The evaluation concluded that an USQ existed 
since an accident of a different type than previously analyzed was created. This accident 
involved an external natural gas explosion. An evaluation of the potential explosion hazard was 
performed which determined that an explosion hazard did exist but that the probability of such 
an explosion was beyond extremely unlikely. The USQD also indicated that a new hazardous 
material was being introduced that was not previously analyzed (i.e., the natural gas). The 
natural gas fbeled weatherproof boilers and the natural gas potential hazards are discussed in this 
FSAR. The USQD was approved by DOE/l2FFO based on CALC-RFP-98.0555-RGC (Ref. 23) 
with additional direction (Ref. 27). The additional direction included (1) ensuring that the 
supporting accident analysis provided for the natural gas explosion is reconciled with the Site 
SAR methodology and that the results are incorporated into this FSAR, (2) that Kaiser-Hi11 
ensure the boiler design package included protection of the boilers and the natural gas lines to 
the boilers; (3) that Kaiser-Hill ensure that the Health and Safety Practice (HSP) requirements 
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specified in HSP 11.03 were met by the design of the boilers and that compliance is maintained 
during operation of the system; and (4) that Building 991 ensure that the emergency response 
program includes preparation for response to a natural gas leakhpture. This FSAR incorporates 
the results of Ref. 23 into the evaluation of the hazards imposed by the natural gas boilers. 

USQD-RFP-97.0294-KGH (Ref. 16) involves a condition of HEPA filter bypass at three 
facilities on the Site, including Building 985. This item was addressed in 
JCO-991-97.1399-MRA (Ref. 13). Fan shaft seals in fans 601A and 601B were found to have 
bypass leakage of 31 cubic feet per minute (cfm). Because of this discovery, no waste is 
allowed inside Building 985. For Building 985, there is no MAR inventory currently available 
to become involved in an event that could result in an unfiltered release. A control due to this 
condition was proposed in the USQD. This control requires that any waste generated as a result 
of maintenance work or filter changes must be removed from the building to an approved waste 
storage area within 24 hours of job completion. These controls were implemented by Operations 
Order 00-991-04 (Ref. 28). Neither the MAR control or the annual surveillance control were 
implemented in this FSAR since the level of contamination found in the filters in the past has 
been negligible, storage of waste containers is not authorized for Building985, and the 
Building 985 filter plenum is not a credited safety SSC based upon the safety analysis presented 
in NSTR-011-98 (Ref. 3). 

- 

USQD-RFP-97.0510-TLF (Ref. 17) was initiated due to a discovered condition of 
americium quantities present in quantities greater than analyzed in existing AB documents. 
Consideration of the americium results in an increase in the consequence of accidents previously 
analyzed for Building991 and an increase in malfunction of equipment important to safety 
previously analyzed in safety analyses which made this a positive USQ. Technical direction 
provided by DOE/RFFO (Ref. 29) required that any high americium drums be removed from the 
building and that the Building 991 OSR be revised to include the equivalent weapons grade 
(WG) plutonium MAR control for high americium. AI1 high americium drums, with the 
exception of one (208 grams WG PU equivalent), have been removed from the facility. An 
exception for this one drum has been incorporated into Appendix4 Building 991 CornpZex 
Technical Safep Requirements, AC 5.2, that allows this drum to remain in the building until it 
can be shipped to another facility for repacking. This drum presents no adverse impact on the 
safety analysis assumptions. AC 5.2 ensures that other high americium drum, unless in Pipe 
Overpack Containers (POCs), are restricted from the complex. The Building 991 OSRs were 
not revised since this FSAR was in development and included a control to calculate the weapons 
grade (WG) plutonium (Pu) equivalency based upon a factor of 66 for each gram of americium 
This control was added to Operations Procedure OPS-PRO-003 (Ref. 24) prior to final approval 
of the FSAR. 

DOE letter AME:ABD:SJO:02963 was issued to provide additional DOE technical 
direction on HEPA filter degradation due to wetting during system testing. Four of the eight 
items applied to Rocky Mountain Remediation Services (RMRS) facilities. These were 
technical direction items 3, 4, 6, and 8. Item 3 indicated that facilities could update their 
0SRslTSR.s to DOP-test a stage other than that wetted by the manual deluge system. Item 4 
indicated that ventilation system and fire fighting strategies, and/or its Implementation Plan, 
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should be revised to address emergency response drills on fires. Item 6 provided approval to 
discontinue the current 6 month and 12 month full-flow surveillance of the automatic and 
manual deluge systems to prevent further degradation of the HEPA filters. Item 8 indicated that 
the issue of degraded HEPA filters should be evaluated in the updated Building 991 draft Final 
Safety Analysis Report. These items have been addressed by RMRS and by this update to the 
Building 991 Complex FSAR. Full-flow deluge system testing for the Building 991 Complex 
filter deluge systems was discontinued on April 30, 1998 in accordance with memorandum 
FPH-058-98. This addressed Item 6. Items 3, 4, and 8 were addressed by memorandum 
FPH-069-98. For Item 8 specifically, this FSAR does not credit the Building 991 or 
Building 985 exhaust filtration systems specifically in the accident analysis, but does indicate 
that the Building 991 system is a defense-in-depth system and should be maintained in 
accordance with the requirements specified in the TSRs (AC 5.5). The Building 985 exhaust 
filtration system is not considered a defense-in-depth system. The automatic sprinkler system is 
credited in the accident analysis (LCO 3.1) but the plenum deluge system is specifically 
excluded from the portion of the automatic sprinkler system being credited (Reference 
Chapter 5). 

USQD-RFP-97.0106-CAS (Ref. 30) evaluated a non-compliance discovery issue and 
JCO concerning Site pressure relief devices and the overall Pressure Safety Program. The Site, 
over the past ten years has not met the requirements of HSP 1 1.03. HSP 11.03 references Rocky 
Flats Environmental Technology Site (RFETS) Standard SM-137 which establishes the 
replacement frequency for pressure relief devices (PRDs) and other maintenance requirements 
JCO-RI?P-98.0288-KGH (Ref. 19) was initiated to provide temporary authorization to conduct 
continued operations at the Site while an acknowledged USQ condition exists. The JCO serves 
as part of the facility AB until compliance is restored, or until authorized otherwise by 
Kaiser-Hill. The USQD evaluation resulted in a positive USQ but indicated that the various 
failure mechanisms and the resultant release mechanisms associated with PRD failures are not 
significant in terms of overall public risk. The USQD concluded that spills, explosions, fires, 
and compromises to vital safety system operability considered in the existing ABS for the 
various facilities are either of substantially higher probability or consequences than those 
represented by potential failure of pressure relief devices or pressure vessels to the extent that the 
overall public risk from such failures can be considered to be within present facility safety 
envelopes. The primary concern from pressure safety feature malfunction is the impact on 
worker safety. Required actions are specified in the JCO that will remove the hazard where 
possible, and also serve to heighten personnel awareness of the issue. This JCO was approved 
by DOE on May 20, 1998 with additional technical direction. The approval allowed continued 
Site operations with an acknowledged USQ issue. Compensatory measures included (a) annual 
inclusion of Pressure Safety in Monthly Safety Meeting Kit Topics, (b) identification of any 
currently pressurized systems that are candidates for depressurization and rendering them so, and 
(c) expansion of the Job Hazard Analysis (JHA) process as it is used in the IWCP. The use of 
pressure relief devices and the stored energy in pressure systems is evaluated in this FSAR in 
NSTR-011-98 (Ref. 3) and identified no concerns that would result in a release of radioactiw 
materials. 
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USQD-991-98.0900-MIU (Ref. 20) was issued on May 21, 1998 as a negative USQD 
Revision 0 of this USQD approved storage of POCs for IDC 370 and for 5 1 drums of IDC 454X 
based on a maximum container inventory of 200 grams Pu equivalent and criticality controls as 
documented in Revisions 1 and 2 of Criticality Safety Evaluation (CSE) BSM-583. Revision 1 
of this USQD was issued to approve storage of POCs for IDCs 312, 368, 411X, 429X, 433x  
and 454X based on Revision 3 of CSE BSM-583. 
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2. FACILITY AND SYSTEMS DESCRIPTION 

2.1 INTRODUCTION 

This chapter discusses the operating history of the facility and provides descriptions of 
the Building 991 Complex structures, systems and components (SSCs) to support assumptions 
used in the hazard and accident analyses and the derivation of control requirements presented in 
this Final Safety Analysis Report (FSAR). Credited preventive and mitigative features for 
portions of the Building 991 Complex are described in Appendix A, Building 991 Complex 
Technical Safety Requirements. 

2.2 COMPLEX OVERVIEW 

This section provides an overview of the basic Building991 Complex buildings and 
structures, including construction details such as basic floor plans, equipment layout, 
construction materials, controlling dimensions, and dimensions significant to the hazard and 
accident analysis activity. All facilities considered part of the Building 991 Complex are briefly 
described in the following divisions of this section. 

2.2.1 Operating History 

-The Architect-Engineer who designed the original Building991 and the primary 
construction contractor was The Austin Company out of Cleveland, Ohio. Ground breaking 
occurred on July 10, 1951 for the first permanent buildings at the Site. Included in the initial 
construction was a small group of buildings identified as the 991 Complex, with the primary 
building being Building 991. Building operations started in April of 1952. Building 991’s main 
function was assembly, shipping and receiving of final components produced at the Site, 
Hanford and Oak Ridge. Building 991 functions also included administrative support (later 
moved to Building 11 l), product inspection, research and development, and material storage and 
accountability. 

By the early 1960’s, product assembly and most research and development activities 
were rellocated. In 1964, beryllium coating operations began in a Building 991 research 
laboratory. From 1966 to 1974, Building 991 was occupied by groups conducting welding, 
coating, ecology and product engineering operations. As part of proauct engineering, testing 
was conducted to determine the quality of non-nuclear raw materials and parts fabricated by 
off-site vendors. The building also inventoried and stored these parts for future use. 

During the mid- 1970s, research and development operations, including beryllium 
coating, were relocated to Building 705. Scrap beryllium storage, refurbishment of shipping 
containers, and procurement, receipt, shipment, and storage of forms used by production 
operations were added to the operations conducted at Building 991. In 1974, Building 985 was 
constructed to house the air handling system that supports the underground storage vaults. 0 
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During the 1980s, Final Quality Certification, Procurement Quality Engineering, 
Metallography Laboratory, and Nuclear Materials Control and Accountability were added to 
Building 991. In 1985, a new receiving dock (Room 170) was added to Building 991 for off-site 
shipment of special nuclear material (SNM) via safe-secure transport (SST). In 1986, 
Building 984 was constructed for the storage of approved shipping containers. 

Several operational changes occurred between 1988 and 1992. Finished machined 
product receipt, certification, storage, and shipment was relocated to Building 460. Limited 
operations remained in Building 991 until March 1992, when frnal quality certification relocated 
to Building 130. Raw material receipt, certification, storage, and shipment also relocated to 
Building 130. Procurement quality engineering relocated to Buildings 460 and 850. Machining 
relocated to Building 130. Administrative offices increased to include Technical Operations 
Control and Radiological Engineering, and the Surface Laboratory was assembled in Room 155 
to test new cleaning methods to replace the carbon tetrachloride and l,l,l-trichloroethane used 
in glovebox operations. 

In 1992, the Alarm Radio Communication Instrumentation and Equipment (ARCE) 
group moved their equipment and personnel to Building 991. Also during 1992, a decision was 
made to evacuate all SNM from the Building 991 Complex based on multiple evaluations that 
identified several potential and/or confirmed concerns. The concerns were (1) visible cracks and 
the potential for other structural deficiencies with concrete corridors that connect vaults, 
(2)water seepage into the corridors and vaults which may cause corrosion of containers, 
(3) questionable adequacy of fue detection and suppression systems, (4) questionable criticality 
detector coverage of the vaults, (5) marginal vault ventilation systems, and (6) potential danger 
from the propane tanks located on the hillside west of Building 991 at the 750 Pad. Therefore, 
Containers of Category I/iI SNM were relocated from Vaults 996, 997, and 999 and Corridor C 
of the Building 991 Complex to Building 371 as interim storage while others were consolidated 
in Building 991 vaults (Room 150) (Ref. 1). 

- 

In 1995, Unreviewed Safety Question Determination (USQD) USQD-991-96.045 1-QRD 
evaluated the temporary storage of transuranic (TRU) waste in Vaults 996, 997 and 999 (Ref. 2). 
The concerns identified in 1992 were addressed in this USQD. Concern 1 was determined to 
need more extensive technical evaluation. A conservative safety analysis was performed 
considering a drum breach due to mishandling resulting in a spill and a spill initiated by an 
earthquake. These analyses were performed to provide an estimate regarding the risk of the 
proposed activity assuming Concern 1 was valid and that no actions were going to be taken. 
Concern2 was determined to not be an issue since the containers were not intended to be 
permanently stored in the vaults. Concern 3 was addressed by limiting the Item Description 
Codes (IDCs) to those not considered highly combustible, controlling other combustible material 
in the area, temporary storage of waste in the vaults, and by quantifying consequences of both a 
small and large fue. Concern4 was determined not to be an issue since Criticality Safety 
determined that infdte mays of 200gram or less waste drums, stacked four high, are 
subcritical. Since that evduation, Criticality Safety released a Criticality Safety Evaluation 
(Ref. 3) that identified no credible criticality accident scenarios associated with current activities 
of TRU waste storage and SNM staging in Building 99 1. Concern 5 was addressed by showing 
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consequences for each scenario without crediting high efficiency particulate air (HEPA) filters in 
case no actions are taken regarding the ventilation system. Concern 6 was determined to need 
more extensive technical evaluation. A conservative safety analysis was performed to provide 
an estimate regarding the risk of the waste storage assuming the concern was valid and no 
actions were taken. Since the release of this USQD, an evaluation of the risk posed by the 
propane tanks determined that an explosion hazard did not exist (Ref. 4). The mission for the 
Building 991 Complex changed to that of a TRU Waste Storage Facility in August of 1995 when 
TRU waste was accepted into the facilities. 

e 

Documented occurrences from 1991 to 1996 were reviewed for the Building 991 
Complex. There were no occurrences involving a chemical or radiological release of material 
during this time frame. Equipment failure or deficiencies caused over 75% of the documented 
occurrences. The aging of the equipment in the Building 991 Complex was the predominant 
reason for the equipment failure. Aging of equipment will probably continue to be the dominant 
reason for equipment failure in the future. The equipment considered important to safety will be 
less susceptible to equipment failure due to aging due to the rigor that is applied to maintain the 
equipment (Le., System Category (SC)-1/2 and SC-3 SSCs). That equipment not considered 
important to safety will normally receive less attention (i.e., equipment not considered SC-1/2 or 
sc-3 SSCS). 

2.2.2 Complex Description 

-The Building 99 1 Complex is located on the east side of the developed portion of the Site 
within the protected area (PA) as shown in Figure 2-1 and Figure 2-2. Building 991 is the main 
building of the Building 99 1 Complex. Facilities included in the Building 99 1 Complex are: 
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Building 991 - Waste Operations Facility. 

Corridor C - Tunnel connecting Buildings 996,997 and 999 (storage in Corridor C is 
currently prohibited by Operations). 

Buildings 997 and 999 - These buildings are vaults. Previous waste storage areas 
(storage in Buildings 997 and 999 is currently prohibited by Operations). 

Building 996 - This building is a vault. Low-level and TRU (including residues 
identified as waste) waste storage area. 

Corridor B (also known as Tunnel 996) - Provides access to Building 996 and 
Corridor C from Building 99 1. 

Building998 - Consists of Room300 and CorridorA - Low-level and TRU 
(including residues identified as waste) waste storage area. Corridor A (also known 
as Tunnel 998) provides access to Room 300 from Building 991. 

Building 985 - Filter Plenum Building for Vaults 996, 997 and 999, Corridor C and 
Corridor B. 

Building 99 1 Complex FSm 
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Figure 2-1 Site Location of the Building 991 Complex 
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Building 989 - Diesel Generator Building for Building 99 1 Complex. 

Building 984 - Drum crushing facility 

Building 992 - Normally unoccupied Guard Post 

Building 991, the main structure of the complex, is a one-story structure with a partial 
basement. The 36,259 square foot building is primarily reinforced concrete and metal on metal 
framing. Connected to Building 991 by corridors are Buildings 996, 997, 998, and 999. These 
buildings and the corridors leading to them, comprising 20,940 square feet, are all underground 
and made of reinforced concrete. 

There are two support structures for Building 991, (1) Building 985, the Filter Plenum 
Facility, and (2) Building 989, the Diesel Generator Facility. Building 992 is a former Guard 
Post located southwest of the Building 991 facility that is normally unoccupied. Empty 
Department of Transportation (DOT)-approved shipping containers and packaging materials, 
and ARC= spare parts are stored in Building 984 which is’a metal shed located on the southeast 
side of Building 991. Building 984 also contains the drum crushing operations. Receiving and 
shipping dock facilities are located on the west and east sides of the building. Also on the west 
side of the building, in close proximity to the dock area, is an out-of-service paint booth located 
against the building’s west wall. 

2.2.3 Building 991 

The design for Building 991 was completed in 1951 and followed structural military 
protection criteria. The original structure, which included Buildings 996, 997, and 998 plus 
Corridors A, B and C, was completed in 1952. A subsequent addition, Building999, was 
constructed adjacent to Corridor C in 1956. Three major additions have been built since then: 
(1) a west side loading dock, (2) a radiography vault., Rooms 164 and 165, was added in the 
northeast corner, and (3)a covered loading dock and maintenance area was added on the 
southeast side of Building 991. The Building 991 floor plans are as shown in Figures 2-3 
through 2-5. 

The foundations of Building 991 are composed of footings and foundation walls. There 
are three basic types of footings: (1) individual spread footings, (2) combined footings, and 
(3) wall footings. The individual spread footings vary from 39 inches square by 15 inches thick 
to 48 inches square by 15 inches thick. The combined footings are of two types: (1) 3 feet wide 
by 15 feet long and either 2 feet or 2 feet 7 inches thick, and (2) 5 feet 2 inches wide by 19 feet 
long by 2 feet thick. The wall footings vary from 2 feet wide by 10 inches thick to 5 feet wide 
by 1 foot 6 inches thick (Ref. 5). 
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Bearing walls and intermediate concrete columns are the structural framing in 
Building 99 1. All exterior concrete walls are bearing walls. They are reinforced concrete that 
vary from 12 inches thick to 18 inches thick on the north side of the building, which is set 
against a hill. The radiography vaults in the northeast corner of the building have 3 foot thick 
reinforced concrete walls. The maintenance shop addition has eight inch thick concrete block 
bearing walls. The building walls vary in height from 14 feet on the south to 27 feet in the 
center to 18 feet on the north side (Ref. 5). The covered dock and shop at the east end of the 
building have reinforced concrete grade walls, 6 feet 5 inches high by eight inches thick, which 
rest on footings. 

The Fire Hazards Analysis (FHA) has identified one fire wall that needs to be maintained 
for the facility. This fire wall includes fire doors in the north-south corridor of the main floor, 
between Room 134 and Room 170, and between Room 140/141 and Room 170. Fire doors are 
installed in the north-south corridor of the main floor to separate the office area from the storage 
area (Room 134). These fire doors meet a 1-1/2 hour fire rating and were installed in 
accordance with National Fire Protection Association (NFPA) 80, Fire Doors and Fire Windows 
(Ref. 6). The other walls inside Building 991 are of substantial structure, concrete and cinder 
block, whereby they would act as fue barriers. The walls have not been so designated for the 
facility due to the low combustible loading in the building. 

- 

There are two reinforced concrete retaining walls. One runs approximately 50 feet west 
from the northwest comer of the building until it connects with the second retaining wall. The 
second retaining wall runs 172 feet south fiom the southwest corner of the entrance to the tunnel 
leading to the storage vaults. The wall varies in height from 10 feet 6 inches to 9 feet 4 inches 
(Ref. 5). 

The utility tunnel basement is approximately H-shaped, just like the main floor corridors 
above it (see Figure 2-4). The north leg is 156 feet long, the south leg is about 204 feet long, 
and the north-south cross leg is over 78 feet long. The north leg is 11 feet 6 inches wide, the 
south leg is 9 feet 6 inches wide, and the north-south leg is 8 feet wide. The tunnel height is 
9 feet (Ref. 5). The floor of the basement (utility tunnel) under Building 991 is 1 foot above 
creek elevation at the southwest corner of the building. The utility tunnel has a complete sub- 
drain system that flows into a 6-foot deep sump. The sump is drained by two 60-gallon per 
minute (gpm) sump pumps that discharge into the storm drain system (Ref. 5). 

An evaluation of the floor loading capacity was requested by building personnel to 
ascertain the limits on the storage of radioactive waste in Building 991 potential storage areas 
(Le., Rooms 134, 140/141, 143, 150, 151, 155 and the northern east-west running hallway). 
This evaluation was considered necessary due to a suspicion by Kaiser-Hill S e b t y  and others 
that there were secret rooms built in the basement. A review of the structural drawings by 
Rocky Mountain Remediation Services (RMRS) engineering indicates that the ground floor of 
the building (main floor) is a six-inch slab on grade, except that the halls are a six-inch slab that 
spans over the basement tunnels. An x-ray instrument was then used to investigate the 
possibility of rooms behind the concrete walls of the basement tunnels. The investigation 
determined there was air space behind the basement walls in a few areas of the basement tunnels. 
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The engineering investigation determined that (1) there is no real knowledge of what function 
the Air Force used the basement for; (2) that there is no evidence of previous openings which 
have been closed with concrete or other material; (3) there is no unusual pipe or conduit 
penetrations in the basement walls and the concrete filled around them is consistent with 
construction practices when earth is on one side of the wall; and (4) the air space identified by 
the x-ray machine could just be the normal one to two inches of air space between the basement 
wall and the earth that was left there to allow water to drain down the wall and out the drainage 
pipes next to the foundations. Based upon RMRS engineering's evaluation they determined that 
the floors in the storage areas can support 800 poundshquare foot (psf) and the hallway floors 
can support up to 300 psf. (Ref. 7, 8, and 9). 

There are four different roofs on Building 991. The original building has a reinforced 
concrete slab supported by concrete beams. The concrete slab varies in thickness from 4 inches 
to 15 inches. On top of the slab is a 1 inch thick foam insulation and then built-up roofing. The 
roof of the radiography addition is 6 inch thick reinforced concrete with 1-?4 inches of insulation 
and then built-up roofmg. The west side loading dock building addition has structural steel roof 
framing with corrugated asbestos cement roofing. One structural steel column and the existing 
concrete walls support the roof framiiig. The southeast side, covered loading dock and 
Room 166, has open-web steel roof joists with metal decking covered with insulation and 
built-up roofmg (Ref. 5). A review of design criteria for the Building 991 Complex storage area 
roofs was performed by RMRS Engineering. The roof structure for the original building was 
designed to withstand 35 psf (Ref. 10) and the roof over Room 170 was designed to withstand 

' 

A structural evaluation of Building 991 was conducted in 1979 by Agbabian Associates 
(Ref. 12). This evaluation concluded that the construction of Building 991 was adequate for the 
criterion seismic loading of 0.14 g peak horizontal acceleration at bedrock. The safe allowable 
loads for Building 991 for tornado and .wind were determined to be 11 5 miles per hour (mph) 
and 96 mph respectively. Under both the tornado and wind loads, the columns were determined 
to be overstressed and the 4 inch roo€ slab inadequate for uplift for the criteria values of 
200 mph for tornado and 150 rnph for wind. The 4 inch roof slab is located over the office area 
portion of the building and over Room 134. The northern portion of the building has a roof slab 
that is thicker than 4 inches. Structural modifications were suggested in the report for 
strengthening the building components where failure was predicted. These suggested 
modifications included (1) strengthening the 4 inch roof slab to provide negative bending 
capacity at the center of the slabs for tcirnado and wind uplift pressures; (2) strengthening the 
roof beams and girders to provide negative bending capacity at the center of the members for 
tornado and wind uplift forces; and (3) reinforcing building columns to provide additional 
capacity for bending and axial loads. These suggested modifications have not been 
implemented. 

2.2.4 Corridor C 

Corridor C tunnel extends from Building 996 to Building 997 with Building 999 located 
The corridor is an underground, reinforced approximately at the midpoint of the tunnel. 
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concrete structure with exterior dimensions of eight feet wide, 10 feet high, and approximately 
660 feet long. The walls, roof and floor are 15 inches thick. The earth cover varies throughout 
the length of the corridor and is estimated to be up to 2 1 feet in some locations. 

Corridor C has a documented history of cracks in its concrete structure and groundwater 
infiltration associated with many of the cracks since the 1960s. Reference 13 discusses the types 
of cracks noted in Corridor C. The report indicates there are two types of cracks in Corridor C; 
(1) transverse cracks around the corridor cross-section, and (2) longitudinal cracks along the 
corridor axis. There are two different types of transverse cracks. One set of transverse cracks 
are present throughout the entire length of the corridor. These cracks are likely caused by the 
opening of construction joints caused by shrinkage of the corridor. In some instances the cracks 
are located where the axial stiffness of the corridor has been decreased such as at locations where 
unistruts are embedded in the roof to support ducts and electrical service. This type of cracking 
normally occurs early in the life of the structure with no expected changes considering the 
current age of the corridor. The widths of these transverse cracks appear to be small (< 118 inch) 
and some water seepage is evident. The cracks do not effect the capacity of the corridor since 
the primary load path for the soil loads is through frame action transverse to the corridor axis. 
These cracks would have to be considered in designing a system to resolve the water seepage 
problem. 

- 

The second set of transverse cracks is shear cracks in the walls of the corridor. These 
cracks occur at a few locations in the corridor, are inclined at angles close to 45 degrees with the 
vertkal, are fairly wide (up to ?4 inch), and are subject to water seepage. These cracks appear to 
have been caused by differential settlement along the length of the corridor and between the 
corridor and vaults. The largest of these shear cracks are at the location where Building 999 is 
connected to the corridor. It is likely that settlement of the vault structure introduced loading on 
the corridor resulting in the cracks. These cracks do not effect the capacity of the comdor since 
the primary load path for the soil loads is through frame action transverse to the comdor axis. 
These cracks would have to be considered in designing a system to resolve the water seepage 
problem. 

Longitudinal cracks exist in the roof and floor of the corridor and rn the entire length of 
the corridor. There are typically three cracks near the center of the roof slab that are spaced at 
about seven to eight inches. These cracks are tight (< 0.02 inches) and show no signs of water 
seepage. These cracks are probably flexural in character and are caused by the soil overburden 
acting on the roof. A crack width of 0.02 inches at a spacing of seven inches could indicate 
tensile strains of about 0.0029 (0.02 / 7). This is about twice the yield strain of the 40 ksi yield 
reinforcing steel. Since the rupture strain of the reinforcement is about ten times this amount it 
is concluded that collapse of the corridor by extension of these cracks is not imminent. It should 
be noted that the ultimate strength of the reinforcement is likely to be at least 50 percent higher 
than the yield strength providing additional margin against collapse. The cracks in the floor are 
of the same character as the roof cracks. The report concluded that while the longitudinal cracks 
indicate the margins in the corridor are less than would be required for a safety analysis, they do 
not indicate that any immediate danger exists. 
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The report also noted no evidence of corrosion of the reinforcement. Significant 
corrosion is usually accompanied with spallation and rust staining of the concrete. Neither of 
these attributes was observable. 

* 
Several other structural assessments have been performed for Corridor C. The structural 

assessments confirmed inadequate reinforcing steel was installed in the structure to meet existing 
design standards for support of the original and current level of soil overburden. The reduced 
margins of safety in the design were then considered along with other pertinent factors. These 
factors included the documented forty years of performance, the documented stability of the 
identified cracks over four years of record, the (minor) nature of the flexural cracks in the region 
of overstress, and the ductile (slow) and observable progression of the predicted failure 
mechanism. Significant deformation could be accommodated before collapse would be 
imminent., and a monitoring system would give sufficient warning time to take remedial action if 
further distress of the corridor were to occur. These considerations supported a position that 
catastrophic failure was not imminent from a structural view, and that it was reasonable to 
continue operations, with compensatory actions, until a safe and orderly restoration of safe 
material storage conditions could be accomplished. One recommended compensatory action, 
installing a crack monitoring system (strain gages), was implemented to provide indication of 
further degradation of the corridor. Other compensatory actions such as removing the soil 
overburden, posting the area to prevent increases in overburden loads, sealing of actively leaking 
cracks by sealant injection, and re-constructive repair of major cracks have not been 

. 

implemented. 

Based upon the evaluatio& performed, and the costs associated with repairing the tunnel 
to meet acceptable structural criteria, storage of radioactive waste is currently prohibited in 
Corridor C. This prohibition is reflected in Appendix A, Building 991 Complex Technical Safety 
Requirements, Administrative Control (AC) 5.2. 

2.2.5 Buildings 997 and 999 

Building 997 is an underground vault structure located northwest of Building 991. The 
building was built to withstand exceptionally high blast pressures. The exterior walls are 14 feet 
6 inch thick reinforced concrete. The roof is 12 feet thick concrete with one to 10 feet of earth 
covering. The floors are six feet thick concrete and the interior partitions are two feet thick 
concrete. The outside dimensions of the building are 60 feet by 68 feet. The building has four 
main storage areas, which are 12 feet wide by 18 feet 6 inches long by 10 feet high. The 
original design criteria of Building 997 required the structure to support specific dead loads and 
to withstand the blast pressure of a semi-annor piercing 2,000 pound bomb (1,000 pounds per 
square foot blast pressure and 18.7 inches diameter, 1,100 feet per second inert penetration). For 
Building 997 this criteria included a direct-hit penetration resistance (Ref. 1 and 14). 
Building 997 is a massive structure and a structural evaluation performed in 1979 indicated that 
the structural components are capable of withstanding the seismic loads from a design basis 
earthquake @BE). The building, being underground, is not subject to tornado or wind loading, 
or impact from tomado-driven missiles (Ref. 15 and 16). e 
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Minor cracks and leaking have been noted in Building 997, specifically in Rooms 60 1 A 
and 601B. The cracks are in the lintel sections over the doors. The concrete cracking in the 
lintels of the interior walls of Building 997 has been attributed to shrinkage cracks resulting from 
the original mass concrete placement. The 12 foot thick concrete slab over each lintel was 
determined to be capable of readily arching all loads over these spans, eliminating structural 
capacity concerns due to the cracking (Ref. 17). In August 1992, a review of the Agbabian 
calculations as well as additional checks, indicated that Building 997 met existing conventional 
and natural phenomena load requirements (Ref. 18). 

Building 999, built in 1956, is an underground, reinforced concrete vault structure with 
outside dimensions of 49 feet by 33 feet and is accessed from Corridor C through a 10 foot 
6 inch long by 13 foot wide vestibule. The building is a box structure with three separate areas. 
The roof is 21 inches thick and is supported by 18 inch thick exterior walls and 24 inch thick 
interior walls. The walls are supported by continuous spread footings with a top of footing 
elevation of 12 inches below the floor slab. The floor slab- is 6 inches thick and lightly 
reinforced. The floor to the bottom of roof slab height is 10 feet. The cross-section of the 
vestibule appears as a continuous box structure constructed of a 15 inch thick roof slab, 18 inch 
thick floor slab and 12 inch thick by 10 foot high walls (Ref. 19). 

- 

The analyses performed showed that Building999 and the connecting vestibule are 
adequate to resist the dead, soil, and seismic loads; and meet American Concrete Institute (ACI) 
ACI-3 1 8-89 and University of California Research Laboratory (UCRL) UCRL- 159 10 
requirements (Ref. 20). 

Due to the structural concerns associated with Corridor C (as previously discussed), the 
tunnel providing access to Buildings 997 and 999, storage in Buildings 997 and 999 is currently 
prohibited by operations. 

2.2.6 Building 996 

Building 996 is an underground vault located northwest of Building 991 nearly identical 
to Building 997. Building 996 was built to withstand exceptionally high blast pressures. The 
exterior walls are 14 feet 6 inch thick reinforced concrete. The roof is 12 feet thick concrete 
with one to 10 feet of earth covering. The floors are six feet thick concrete and the interior 
partitions are two feet thick concrete. The outside dimensions of the building are 60 feet by 
68 feet. The building has four main storage areas, which are 12 feet wide by 18 feet 6 inches 
long by 10 feet high. The original design criteria of Building996 required the structure to 
support specific dead loads and to withstand the blast pressure of a semi-armor piercing 
2,000 pound bomb (1,000 pounds per square foot blast pressure and 18.7 inches diameter, 
1,100 feet per second inert penetration). For Building 996 this criteria included a direct-hit 
penetration resistance (Ref. 1 and 14). Building 996 is a massive structure and a structural 
evaluation performed in 1979 indicated that the structural components are capable of 
withstanding the seismic loads from a DBE. The building, being underground, is not subject to 
tornado or wind loading, or impact from tornado-driven missiles (Ref. 15 and 16). 
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Vertical cracks in the lintel sections have been noted over all of the doorways in 
Building 996. The concrete cracking in the lintels of the interior walls of Building 996 has been 
attributed to shrinkage cracks resulting from the original mass concrete placement. The 12 foot 
thick concrete slab over each lintel was determined to be capable of readily arching all loads 
over these spans, eliminating structural capacity concerns due to the cracking (Ref. 17). In 
August 1992 a review of the Agbabian calculations as well as additional checks, indicated that 
Building 996 met existing conventional and natural phenomena load requirements (Ref. 18). 

2.2.7 Corridor B 

Corridor B, also known as Tunnel 996, is a reinforced concrete structure that connects 
Building 991 north and west to Building 996 and to the east end of Corridor C. The corridor is 
an inverted Y-shaped underground corridor 10 to 12 feet wide and 11 to 13 feet high. 

Corridor B, between Building 991 and Building 996, is secured to Building 991 but the 
connection at Building 996 allows motion of the corridor relative to Building 996 along the 
corridor axis. Since the corridor, Building 996, and the northern portion of Building 991 are 
below grade, they will move with the ground during an earthquake and therefore differential 
displacement between Building 991 and Building 996 transverse to Corridor B is not expected to 
be large enough to cause any damage to the tunnel or either building. Differential displacement 
between Building 991 and Building 996 along the corridor axis would be minimized by soil 
friction and again no damage to the corridor is envisioned. Corridor B, being underground, is 
not subject to tornado or winds loading, or impact from tomado-driven missiles. (Ref. 15). 

- 

e 
2.2.8 Building 998 

Building998 consists of a vault-like structure (Room300) and a corridor connecting 
Building 991 to Room 300. The corridor is referred to as either Corridor A or Tunnel 998. 

Room 300 is located north of Building 991 and connected to it by Corridor A. The room 
has exterior dimensions of approximately 30 feet by 20 feet with two feet six inch thick 
reinforced concrete walls, floor, and roof. The earth cover over Room 300 is up to 14 feet in 
depth. Room 300 was found to be capable of withstanding the criterion seismic loading of 
0.14 g horizontal acceleration at bedrock level. The room, being underground, is not subject to 
tornado or wind loading, or impact from tornado-driven missiles. (Ref. 15). 

Corridor A, also known as Tunnel 998, is an underground, reinforced concrete structure 
connecting Room 300 to Building 991. The tunnel is seven feet six inches wide and 180 feet 
long. The walls, roof and floor of the tunnel are 15 inches thick. The earth cover is estimated at 
a maximum of 18 feet. 

Corridor A is keyed to both Room 300 and Building 991. Since Room 300, the corridor, 
and the northern part of Building 991 are below grade, they will move with the ground during an 
earthquake and therefore differential displacement between the two buildings transverse to the 
corridor is not expected to be large enough to cause any damage to the corridor or either 0 
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building. Differential displacement between the two buildings along the corridor axis would be 
minimized by soil friction and again no damage to the corridor or buildings is envisioned. 
Corridor A, being underground, is not subject to tornado or winds loading, or impact from 
tornado-driven missiles. (Ref. 15). 

A structural evaluation (Ref. 21) of Building 998 was performed to assess the structural 
integrity of Room 300 and Corridor A due to the depth of overburden soil load. The evaluation 
consisted of a review of the structural drawings and inspection of the Room 300 and corridor 
structures. The inspection of Room300 revealed that the concrete walls are in very good 
condition. No signs of any structural stress was noted during the inspection. The inspection of 
CorridorA indicated that the concrete walls are in very good condition. There were no 
appearance of any structural overstress cracks. The only problem noted with Corridor A was the 
hair line transverse cracks in the ceiling and walls at about the center of the length of the 
corridor. These cracks are near the transverse construction joint that has a rubber membrane to 
keep water from leaking through. Both the cracks and construction joint have leaked in the past. 
The evaluation concluded that since the condition of Room 300 and Corridor A is good with the 
present loads, and since no additional loads are planned, it is justifiable to certify the these areas 
as structurally safe. (Ref. 21). 

- 

2.2.9 Building 985 

Building 985 is a 2,400 square foot filter plenum facility, constructed in 1972. It is a 
one-story structure adjacent to the northwest corner of Building 991. At the east end of the 
building is a pit in which there is a tank for collecting water that would result from activation of 
the plenum fire protection sprays. There are no Raschig rings in the tank. 

Building 985 is approximately 60 feet long by 40 feet wide by 15 feet high. The 
foundation of the building consists of 16 concrete caissons with two foot, 2% foot, and 3 foot 
diameters and lengths varying from 13 feet to 34 feet. The caissons support reinforced concrete 
grade beams 12 inches thick and five feet deep for interior walls and five feet three inches deep 
for exterior walls. The floor slab is reinforced concrete eight inches thick on ground, nominally 
1 1 inches thick for pads, and an average 12 inches thick for the sloping pit slab. 

The pit walls are 12-inch thick reinforced concrete with an average height of 13 feet. 
The exterior walls of the building are pre-cast concrete, six inches thick. Pre-cast concrete walls 
are over 13 feet high. Cast-in-place straight wall and corner wall connections and continuous 
perimeter concrete roof beams bond the walls together. 

The main roof is precut concrete, twin tee construction with a two inch thick wire mesh 
reinforced concrete topping, 1% inch thick insulation, and built-up roofing. The airlock roofs 
are cast-in-place concrete. 

Structural framing is poor due to excessive ground erosion at the west end and south side 
of the building. The entryway and walkway is sinking and pulling away from the building 
(Ref. 5). This condition has no effect on the function of the filter plenum system. The drainage 
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system between Buildings 985 and 991 does not have an outlet, causing standing water to collect 
between the two buildings. The water then seeps into the ventilation control room and into 
Corridor B between Building 991 and Building 996 (Ref. 5). There is no waste storage in either 
of these locations. 

a 
Precautions to protect against freezing were taken in 1991 by installing a portable heater 

to protect the fxe water lines. This action was considered necessary since in 1990, fire water 
lines froze causing approximately 10,000 gallons of water to discharge into the pit (Ref. S)., 

2.2.10 Building 989 

Building 989, the Diesel Generator Facility, is a one-story structure located just east of 
Building 991. It was built in 1973 and has dimensions of 24 feet long by 16 feet wide by 12 feet 
high. The foundation is a reinforced concrete floor slab on ground reinforced with two layers of 
welded wire mesh. The walls above grade are eight inch thick concrete block. The building has 
a double-sloping, reinforced concrete roof slab, five inches thick on one side and nine inches on 
the opposite side. The roof slab is covered with 1% inches of insulation and frnished with 
built-up roofing. 

- 

Building 989 houses a 256 kilowatt (kw) generator, diesel engine, a 180 gallon diesel 
fuel oil day tank, starting batteries and associated charger for the diesel engine, generator control 
panel, and the remainder of the equipment necessary for the operation of the diesel generator. 
An exhaust fan in the west wall of the building cools the building when the generator is in 
operation. Building 989 is heated by two 7 kW electric heaters in the north end of the building. 
The exhaust fan and heaters maintain the diesel generator and the associated equipment within 
temperature limits required for proper operation. Automatic fxe protection for Building 989 and 
the equipment within is provided by water sprinkler heads (dry-pipe automatic sprinkler system) 
in the ceiling above the equipment. 

0 

The structural framing is poor due to ground erosion on the east side of the building. 
Leaks are evident along the upper portion of the walls because of the erosion. Several oil leaks 
were noted around the generator. All other systems were rated as adequate. The diesel 
generator is operational (Ref, 5). 

There is a 3,000-gallon underground diesel fuel storage tank approximately 10 feet east 
of the generator building. This tank was closed in place using a closed cell polyurethane foam 
(Ref. 22). A 1,000-gallon, above-ground fiberglass tank was put into service in May of 1997 to 
replace the underground tank. 

2.2.1 1 Building 984 

Building 984 is located just south of Building 991. This 3,200 square foot building is 
constructed of concrete floors, metal walls and a metal roof. The building has electric lights but 
no heat, no alarms, no fire suppression system, and no plenums. The building houses the drum 
crushing operation for the Building 991 Complex. After the drums are crushed they are placed 
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0 in wooden waste containers and stored under the Building 991 canopy until they can be shipped 
off-site. Storage of low-level waste is not permitted in the building. 

2.2.12 Building 992 

Building 992 is a two-story concrete Guard Post located south of Building 991. The 
building is no longer used as a guard post and is normally unoccupied. 

2.3 COMPLEX SYSTEMS AND COMPONENTS 

System descriptions are provided for the various systems in Building 991. The detail 
provided for each system is dependent on the classification of the system based on the hazard 
and accident analysis. More detail is provided for those identified System Category (SC)-1/2 
and SC-3 SSCs and less for other SSCs . Chapter 5 and Appendix A provide additional details 
on the boundaries, support systems and interfaces of the systems, and establishes the functional 
requirements and acceptance criteria of the SSCs identified as SC-1/2 and SC-3 SSCs from the 
safety analysis in Nuclear Safety Technical Report (NSTR.)-011-98 (Ref. 23). 

2.3.1 Fire Suppression, Detection, and Alarm System 

This description of the fire suppression, detection, and alarm system in the Building 991 
Complex was compiled from information contained in the Fire Hazards Analysis (FHA) 
(Ref. 24), walkdowns, and interviews with Operations and Fire Protection personnel. 

The automatic sprinkler provides suppression in the event of a large fire. The Limiting 
Conditions for Operations (LCO) requirements in the FSAR are applicable to those portions of 
the automatic sprinkler system that protect the Building 991 Complex radioactive waste storage 
areas and those areas used in the receipt and shipment of radioactive waste containers. These 
areas contain significant quantities of source term materials (material-at-risk (MAR)) that could 
result in release of contamination during a fire. As discussed in this FSAR, these areas are 
protected by Riser Systems A and B. Riser System A also provides fire suppression to areas that 
do not provide radioactive waste storage or receiptlshipment of radioactive waste. This includes 
the Building 991 basement, the office area, the Building 991 roof plenum deluge system, and 
Building 989. The fire detection and alarm system provides detection of fire, actuation of an 
automatic suppression system, and transmittal of alarm to the Central Alarm Station (CAS) and 
Fire Dispatch Center (FDC). 

The fire suppression, detection, and alarm systems in the Building 991 Complex include 
the following systems and are discussed below: 

Fire water supply 
Automatic sprinkler systems 
Deluge systems 
Heat Detection System 
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Smoke Detection System 

Fire Phones 

Fire extinguishers 

Figures 2-6 through 2-9 provide an overview of the floor plan of the Building 991 
Complex and show the general location of the automatic sprinkler system zones and locations of 
the fire hydrants, post indicator valves (PIVs), fire extinguishers, Fire Department connections, 
fire phones, inspector's test connections, fire alarms, and fire detection systems. 

A description of the ftre suppression, detection and alarm system is provided below. 

2.3.1.1 Fire Water Supply 

The domestic cold water (DCW) system, as discussed in Section2.3.5.4, supplies the 
water for the fire suppression systems for the Building 991 Complex. Major components of the 
fire water supply consist of lines from the Site DCW supply system, PIVs, fire hydrants, Fire 
Department connections, alarm check valves and distribution risers. 

Two distribution risers support Building 991, including Building 998 (Room 300 and 
Corridor A) and Building 989. These risers are designated as Systems A and B respectively. 
The System A riser supports the wet pipe sprinkler system in Building 991 and a dry pipe system 
valve from this riser feeds the dry-pipe sprinkler system for the East Dock and Building 989 
This system also supports the plenum deluge system for the Building 991 roof plenum. The 
System B riser supports the dry-pipe sprinkler system for the West Dock and the canopy area. A 
third distribution riser supports Building 985. The fire suppression systems supported by each 
fire water supply system are shown in Figures 2-6 through 2-9. For Riser System A and 
Building 985 the water enters the building at the risers and passes through the alarm check valve 
on its way to a retard chamber with a pressure-operated alarm switch and to the sprinkler system 
piping. For Riser System B the water enters the building at the riser and, once the air pressure 
has been reduced due to system activation, passes through to the sprinkler system piping. A PlV 
at each line is normally locked in the open position but can be closed to isolate the supply line 

Building 991 contains a horizontal standpipe system with eight 1-%-inch hose connections for 
Fire Department use for System A. Hoses, racks, and nozzles have been removed from these 
locations. There are no hose stations requiring support from System B. The Fire Department 
connections for Systems A and B, located on the southwest corner of Building 991, consist of 
Siamese (dual) 2-1/2-inch inlets that supply the sprinkler system or hose stations. The 
connections are marked to indicate whether they supply sprinklers or hose stations. Check 
valves keep water that is being pumped into the building hose station Fire Department 
connections from charging the sprinkler system. The Building 985 Fire Department connections 
are located on the south side of the building. A single connection is provided for the hose station 
and a Siamese (dual) 2-1/2-inch inlet is provided for the sprinklers. 
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Table 2-1 Fire Suppression Systems and Coverage 

System A (riser located in basement) I hsement I System I Coverage 

System B (riser located in Room 170 - West Dock) 
Building 985 riser 

E3uilding 991 Waste Storage k e a s  
Supply to the East Dock and Building 989 dry pipe F 
Uu hose valves in these arm 
Supply to the West Dock and Canopy area 
Building 985 - Y 

EIuilding 985 filter plenum deluge system 
All hose valves in Building 985. 

There are two accessible fire hydrants located within 75 feet of Building 991 of the 
Building 991 Complex and one located within 75 feet of Building 985. See Figure 2-10 for the 
Building 991 Complex for the fire protection water loop with hydrant locations. These hydrants 
are identified as Hydrants 9-3, 9-4 and 9-5. Hydrant 9-3 is located directly west of Building 985 
on the west side of the north-south running road and provides access to pump into the sprinkler 
system and standpipe Fire Department connections located on the south side of Building 985. 
Hydrant94 is positioned near the southwest corner of Building991 and provides access to 
pump into the sprinkler system and standpipe Fire Department connections located on the west 
side of the building and also provides access to Building 992 and Building 984. Buildings 996, 
997 and 999 could also be supported by this hydrant or they could be accessed from within 
Building 99 1. Hydrant 9-5 is located near the southeast comer of Building 991 and is in a useful 
position for interior attack of the Building 991 oflice areas, mechanical rooms, basement, and 
waste storage areas in Rooms 134 and 166, and Buildings 989 and 984. These f r e  hydrants 
provide adequate coverage of the complex. 

2.3.1.2 Automatic Sprinkler System 

Portions of Buildiog 991, Building 998, and the basement level are protected by an 
overhead automatic wet-pipe sprinkler system, designated as System A. Building 985 is also 
protected by an overhead automatic wet-pipe sprinkler system. The wet-pipe sprinkler systems 
were installed to an Ordinary Hazard pipe schedule per NFPA 13. The “Ordinary Hazard” 
classification requires a minimum residual pressure of 20pounds per square inch (psi) plus 
elevation to the highest sprinkler (approximately :27 psi for Building 991) and a required flow 
rate at the base of the riser of 850 to 1500 gallons per minute (gpm). Per the FHA (Ref. 24), the 
available pressure and flow rates for the sprinkler systems in Building 991 exceed the required 
minimum for pipe schedule systems: (1) for Ordinary Hazard Group 11 occupancy under the 
1989 edition of NFPA 13, and (2) for Ordinary Hazard occupancy under the 1994 edition of 
NFPA 13. 
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The sprinkler system consists of a series of pipes with discharge nozzles (sprinklers) 
located throughout the building. The pipes are under water pressure at all times. When a fire 
occurs, heat rising from the fire causes individual sprinklers to fuse as they are heated to their 
design temperature. The water impinges on the sprinkler deflector to produce a uniform spray 
pattern. The resulting flow of water is detected by the pressure switch on the alann check valve 
(located on the System A and Building 985 risers) which initiates a fire alarm to the FDC and 
CAS. Figure 2-1 1 is a flow diagram of the Fire Suppression System for System A and the 
Building 985 riser system. The sprinkler system begins immediately downstream of the PIV in 
the fire water supply line. At the point the water supply piping enters the building, alarm check 
valves are installed to detect the flow of water. The alann check valves incorporate a clapper 
that lifts from its seat when water flows through the system. As the clapper lifts, it uncovers a 
passageway to an alarm port through which water flows to a retard chamber on its way to a 
pressure-operated alarm switch and a water motor gong. The clapper in the alarm valve also acts 
as a check valve to minimize water hammer actions and to minimize the possibility of 
contaminating the domestic cold water system with water normally held stagnant in the fire 
protection system. Comparing the system pressure reading taken with the valve closed (static 
pressure) to a reading with the main drain M y  open (residual pressure) provides an indication 
of the water supply availability and the condition of the supply piping. Surveillances on the 
system will compare the static pressure of the system from month to month to ensure there is no 
change in the condition of the water supply to the building. 

-To help reduce false alarms caused by pressure surges and accompanying small 
movements of water in the system, water from the alarm port on the alarm valve passes through 
a retard chamber. The drain is smaller than the alarm port and piping allowing the retard 
chamber to fill while also allowing a small amount of water to drain. The time it takes for the 
water to fill the chamber is the amount of retard time provided for the system. Once the 
chamber is filled, the water activates a pressure-operated switch. The pressure-operated switch 
is wired directly to a SI0 panel that transmits a signal to the FDC and CAS. The water also 
turns a water wheel that provides a local alarm by operating a striking mechanism that 
repeatedly strikes a water motor gong mounted on the outside wall of the building. Once the 
water stops flowing, the retard chamber drains so that it is ready to be used the next time the 
alarm check valve clapper opens. The Building991 f r e  bells are not activated when the 
automatic wet-pipe systems operate. 

The sprinkler riser systems have inspector’s test connections. Each inspector’s test 
connection allows a flow rate equivalent to the flow from one sprinkler head. Opening the 
inspector’s test connection verifies that water can flow through the system and tests the 
operation of the alarm valve. Inspector test connections are as shown in Figures 2-6 and 2-9. 

The Fire Department can also supply water to the sprinkler systems in Building 991 and 
Building 985 through fire department connections located on the outside southwest wall of the 
Building 991 and on the outside south wall of Building 985. The fire department connections 
for Building 991 consist of Siamese (dual) 2-1/2-inch inlets that supply the sprinkler system and 
the hose stations. Building 985 has two fire department connections, a single one for the hose 
reels and a Siamese (dual) inlet that supplies the sprinkler system. The Fire Department can 
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connect hoses to a hydrant and flow water through pumper vehicles to the fire department 
connections to boost the water pressure and volume in the system to create a greater capacity for 
controlling or extinguishing a fire. 

In the event of loss of electrical power, the Building 991 fire alarm and plenum deluge 
systems have backup supplies from 24volt batteries, plus additional backup from the diesel 
generator. The Building 985 plenum deluge system, bell control, and the tunnel smoke detectors 
are not provided with diesel generator backup capability. The smoke detectors have an 
eight hour battery backup capability and the frre alarm panels are provided with a four hour 
battery backup capability. The fure alarm system is periodically tested by the Fire Department to 
ensure they will function in an emergency. 

The automatic sprinkler system risers for System A and Building 985 also supply water 
to the hose connection stations for manual fire fighting. The pipes that deliver water to the hose 
connection stations are interconnected to the sprinkler system piping through a check valve. 
Hose stations are not equipped with hoses - hoses are brought to the stations by the Fire 
Department. 

- 

2.3.1.3 Dry Pipe Sprinkler System 

The Building 991 Complex also has areas subject to freezing conditions, therefore, fure 
protection is provided by an automatic dry-pipe sprinkler system in these areas. The areas 
protected by the dry-pipe system include the East Dock and Building 989 (this dry-pipe system 
valve is fed from System A) and the enclosed west dock area and the external canopy area (fed 
from System B). The riser system flow diagram is detailed in Figure 2-12. The section of pipe 
that is subject to freezing contains air under pressure. The air pressure required for each system 
is dependent upon pipe size and manufacturer of the system. For the dry-pipe system supported 
by System A, an acceptable static pressure is 35 - 50 psig. For the System B dry-pipe sprinkler 
system, an acceptable static pressure is 25 - 45 psig. The compressed air in these systems holds 
the dry pipe riser clapper closed preventing water from entering the upper portion of the dry pipe 
riser. When a sprinkler head fuses, air exhausts from the pipe reducing the pressure on the air 
side of the dry pipe valve. Water pressure lifts the clapper inside the dry pipe valve, allowing 
water to flow through the piping and to the sprinkler heads. 

Activation of the dry-pipe system will send a signal to the CASEDC and will also 
activate the pressure switch on the respective riser alarm check valve which will activate the 
water gong for the system. 

2.3.1.4 Plenum Deluge Systems 

There are two plenum deluge systems for the Building 991 Complex, the Building 991 
roof plenum and Building 985 plenum. The filter plenum deluge systems employ open nozzles 
inside the plenums attached to a piping system supplied by deluge valves. When a deluge valve 
opens, water flows into the piping system and discharges from all associated nozzles. Flow 
diagrams for the plenum deluge systems are presented in Figures 2-13 and 2-14. 
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Figure 2-12 Fire Suppression System Flow Diagram Riser System B 
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Figure 2-13 Building 991 Roof Plenum Deluge System Flow Diagram 
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Figure 2-14 Building 985 Filter Plenum Deluge System Flow Diagram 
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Each plenum has two systems, an automatic deluge system at the particle impingement 
separation screens (demister screen) and a manually activated deluge system upstream of the 
first stage of HEPA filters. The Building 991 roof plenum only has one stage of HEPA filters 
while the Building 985 plenum has two stages of HEPAs. 

The demister chambers for the Building 991 roof plenum and Building 985 are shown in 
Figures 2-13 and 2-14. These chambers have nozzles located approximately six inches upstream 
of the demister screen. The spray pattern is designed so that a water curtain is discharged to cool 
the incoming air. The spray may also facilitate particulate removal. The capabilitv to observe 
spray oatterns of the automatic portion of the deluge svstem in the Building 991 roof plenum is 
significantly impaired due tu the close prorcimih7 of the filter stage to the plenum wall. That is, 
the inlet plenum wall is verv close to the filter stage blocking view of some of the spray nozzles 
due to limitations of .line of sight. Also. nozzle smass near observation ports degrade the 
visibilitv of the spray for nozzles further awav from the observation port. The automatic plenum 
deluge systems are defense-in-deDth systems and are nut credited controls in the safe@ analysis. 
The adecluacv of this confirnation for a credited safetv system would be questionable since 
nozzle sprav patterns for some portions ofthe plenum may not mitigate high air temperature or 
hot ember and flvinp brand impacts on iilters (i.e.. certain areas of the filter stage may not be 
cooled or protected against hot particulates). Heat detectors located in the inlet ducts to the filter 
plenum actuate the automatic deluge valves. When high temperature air passes over the heat 
detector, the contacts within the detector .change state at 190°F, which sends a signal to the 
associated deluge control panel. The deluge control panel for the Building 991 roof plenum is 
located in Room 130 and the panel for the Building 985 plenum deluge system is located in 
Building 985. The deluge control panel simultaneously sends an alarm to the CAS and FDC (via 
the Signal Input / Output (SIO) panel), sends an alarm to the deluge control panel, and sends a 
signal to the solenoid that opens the automatic deluge valve. The deluge control panels have 
batteries that provide backup power to the panel if alternating current (AC) power is lost. The 
circuitry is supervised. A supervisory alarm is received at the FDC when AC or direct current 
(DC) power is lost. The demister screens remove much of the water from the air stream before 
it reaches the HEPA filters to protect the filtration capability of the filters. 

The manually activated deluge system is located immediately upstream of the frrst stage 
of HEPA filters. Deluge nozzles spray water directly onto the first stage of KEPA filters. The 
manual deluge system provides an important emergency capability if the frrst stage of HEPA 
filters is in danger of being consumed by fire. Activation of the system under such conditions, 
however, will likely result in the loss of the first stage, either due to plugging by soaked 
particulates (which will effectively stop ventilation), by partial plugging causing media failure, 
or by direct damage. Failure of the first stage other than by plugging will subject remaining 
downstream stages to the possibility of fire, heat, or physical damage. 

The hazard and accident analysis credits the filtered exhaust ventilation svsterns in 
Building 991 and 3uildina 985. The automztic pieiium deluge swteems are identified as 
defense-in-depth systems for the filtered exhaust vendlation svsterns but are not credited in the 
safetv analys&. The systems are to be maintained in their current configuration (i.e., not allowed 
to dewade an17 fhrther than is currently realized) as added assurance for motection o f  the HEPA 
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filters against the impacts of larger fires than those analvzed in the safetv analvsjs. Department I 
of Energy @OE)/Rocky Flats Field Office (RFFO) has directed that hrther testing of the 
Building 991 and Building 985 plenum deluge systems be discontinued due to the potential for 
damaging the HEPA filters (Ref. 25). This testing is to be discontinued until an alternative 
means of testing is developed. The ffEPA filters in both the Buildinc991 and Building985 
svstems 57e1-e initiallv installed in 1984. Testing of  the rnariuai plenum delwe svstem has 
occurred since 1984 that wetted the first stape of filters. In I990 appruximatelv 30 of the 96 
Building 991 roof plenum HEPA filters were replaced. The first stage HEPA filters for both 
plenums are considered suspect since they have been wetted. The manual plenum delupe 
systems were last flow tested in March 1995. 

2.3.1.5 Heat Detection System 

The heat detector changes state and transmits a signal if the temperature exceeds a design 
value. Depending on the cor.@yration of the system, the signal transmitted from the heat 
detector is used to activate local alarms (visual or audible), notify the CAS and the FDC, or 
actuate a suppression system. 

The detection device in the automatic sprinkler system is the sprinkler head. A sprinkler 
can be considered a combined heat-activated fire detector and extinguishing device when the 
sprinkler system is provided with waterflow indicators connected to the fire alarm control 
system: The sprinkler system was designed and installed in accordance with NFPA 13 according 
to the Ordinary Hazard pipe schedule method. When a fire occurs, heat rising from the fire 
causes individual sprinklers to h e  as they are heated to their design temperature. The resulting 
flow of water is detected by the pressure-operated switch in the alarm valve, which initiates a 
fne alarm. 

Heat detectors located in the inlet ducts to the filter plenum actuate the automatic deluge 
valves. When high temperature air passes over the heat detector, the contacts within the detector 
change state at 190”F, which sends a signal to the associated deluge control panel. The deluge 
control panel for the Building 991 roof plenum is located in Room 130 and the panel for the 
Building985 plenum deluge system is located in Building 985. The deluge control panel 
simultaneously sends an alarm to the FDC (via the SI0 panel), sends an alarm to the deluge 
control panel, and sends a signal to the solenoid that opens the automatic deluge valve. The 
deluge control panels have batteries that provide backup power to the panel if AC power is lost. 
The circuitry is supervised. A supervisory alarm is received at the FDC when AC or DC power 
is lost. The testabilitv of the heat detectors of the Building 991 automatic plenum deluge svstem 
has degraded since initial installation. The three plenum intake ducts each have three heat 
detectors eaudlv spaced around the duct. ‘The testing apparatus for some of the nine heat 
detectors (five of the nine currently) is no longer availabk due to cable exposures to the 
elements over the vears. At least one heat detector in each intake duct is testable. The adeauacy 
of this confiwration for a credited safety svstem is questionable since a single heat detector in 
the intake duct may not be able to detect all situations of high intake duct air temperatures 
(Le., the heated air may ?“E’;” a wall of the duct rather than mix vielding lower air temperature 
readings by a heat detector outside of the heat air stream). 

* 
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2.3.1.6 Smoke Detection System 

Buildings 996, 997, and 999 (including Corridors B and C) are provided with Pyrotronics 
high-voltage DC ionization smoke detectors (a smoke detection system is not required per 
NFPA 101 for these buildings and corridors). An ionization smoke detector has a small amount 
of radioactive material that ionizes the air in the sensing chamber, rendering the air conductive 
and permitting a current flow through the air between two charged electrodes. This gives the 
sensing chamber an effective electrical conductance. When smoke particles enter the ionization 
area, they decrease the conductance of the air by attaching themselves to the ions, causing a 
reduction in ion mobility. When the conductance is below a predetermined level, the detector 
responds. A signal from the detector is transmitted to the alarm panel in Room402 of 
Building 991. The signal transmitted from the smoke detector is used to notify the CAS and the 
FDC and to activate an alarm in the alarm panel. A frre annunciator panel is located in the office 
area of Building 991 for the smoke detection system. This panel receives a signal when the 
smoke detector is initiated and is used by the Fire Department to see where the fire is located in 
Buildings 996, 997, and 999. 

The detectors receive power from the electrical power system through the fire panel. The 
fKe.panel circuitry is supervised. A trouble signal is received at the FDC when AC or DC power 
to the panel is lost. The Pyrotronics smoke detectors have approximately 24 hours of battery 
capacity. The smoke detectors are tested periodically by the Fire Department to be sure they 
will function in an emergency. e 
2.3.1.7 Fire Phones 

Fire phones are located throughout the Building 991 Complex as shown in Figures 2-6 
through 2-8. Fire phones are not a detection system, however, fire phones allow building 
personnel to sound a local f r e  alarm and transmit an alarm to the CAS and the FDC when fire or 
other abnormal conditions exist with the building. 

When the fire phone receiver is lifted, a signal is sent to the local bell panel, which 
activates the building fire bells. The bell panel receives power from the electrical power system 
and is also supplied with batteries that provide a secondary power supply. A separate signal is 
sent via the SI0 panel to the CAS and to the FDC. If personnel are unable to stay at the phone, 
a distinct alarm point at the CAS and the FDC identifies the location of the phone. 

2.3.1.8 Fire Extinguishers 

Fire extinguishers are located throughout the Building 991 Complex as shown in 
Figures 2-6 through 2-9. The fire extinguishers are either dry chemical or liquefied gas and are 
rated for Class ABC fires. 
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2.3.2 Heating, Ventilation, and Air Conditioning 

This system description provides an overview of the Building 991 Complex heating, 
ventilating, and air conditioning W A C )  system. This description is based on information 
provided by system operators and on walkdowns of the complex. Functional requirements of 
this system are specified in Chapter 5. Functions described in this section, but not in Chapter 5, 
are not required for FSAR compIiance but may be required for other regulatory or worker-safety 
purposes. 

This system description discusses the supply systems, the exhaust systems, heating 
system and chilled water system in place in the Building 991 Complex. 

2.3.2.1 W A C  Supply Systems 

The Building 991 Complex is divided into six supply zones as indicated in Figure 2-15. 
A discussion of the functioning of each zone is provided below. All of the supply systems were 
shut down during the walkdowns of the facility. 

SupDly Zone 1 6-11 

The supply fan for supply zone 1 is located in Room 130 and supplies ventilation to the 
north side of the building (Rooms 140 through 154, Rooms 156 through 165, and Building 998 
@oom-300 and CorridorA). The S-1 supply system is currently not operational due to 
non-functional preheat and reheat coils. The system could be used in the summer months if 
required. 
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The S-1 system has outside air dampers that open when the fan is started. The supply air 
then passes through a preheat coil that operates if the outside air temperature is below 60°F A 
controller is located on the north side of Room 137 that will start a pump (P-7) to supply heating 
water to all of the supply preheat coils at an outside air temperature of 60°F. A controller 
located on the East Dock starts a circulating pump (P-1) for the S-1 preheat coil below 60°F 
outside air temperature and circulates heating water to a pneumatic operated three-way valve and 
preheat coil. A controller on the north wall of Room 130 controls the position of the three-way 
valve to maintain 60°F air leaving the preheat coil. The system contains a freezestat that is used 
to shutdown the S-1 fan and shut the dampers if the coil discharge temperature drops below 
35°F. .If the freezestat engages it must be reset before the supply fan can be restarted. M e r  
passing through the preheat coils, the supply air then passes through a single stage of fiunace 
filters and then to an air conditioning D/X coil. A liquid line solenoid valve is set to open if the 
outside air temperature is above 55°F to provide cooling for the system. A two-stage controller 
(T-2) located on the East Dock, will start the P-1 heating pump below 60°F and the air 
conditioning above %OF. The supply air then passes through the fan and to the hot deckhi1 
section. The “hot deck” temperature controller is mounted on the side of the plenum and 
controls the flow of heating water to the coil. Pump P-2, located in Room 137, operates to 
supply heating water to the hot deck coil. 

The hot decklcold deck section supplies nine zones each with dampers to regulate the 
mix of air to control room temperature. Each zone control consists of a room thermostat that 
Will rqet the zone submaster controller that will in turn position the damper for the desired mix 
of supply air. All of the zone submaster controllers are located under the S-1 plenum at the west 
wall of Room 130. Room thermostats are located as follows: 

Zone 1 Room 157 

Zone 2 Room 158 

Zone 3 Room 140East 
Zone 4 Room 140 West 
Zone 5 Room 141 East 
Zone 6 Room 141 West 
Zone 7 

Zone 8 Room 138 

Zone 9 Room 153 

Building 998 North Tunnel 

The S-1 system.is interlocked with exhaust system E-20 so that if E-20 stops S-l will 
also stop. 

Revision 1. 
September 199? 1 Building 991 Complex FSAR 2-36 



Supplv Zone 2 6-2 )  

The supply fan for S-2 is located in Room 130 and supplies ventilation to Room 155. 

S-2 draws outside air from the East Dock through a set of dampers that open when the 
system is started and into a preheat coil located above the dock door in Room 130. A controller 
(T-6) located on the East Dock will start a preheat 'pump (P-2) and circulate heating water 
through the coil and a three-way valve is used to control the air discharge from the coil. The 
three-way valve is modulated by a pneumatic controller located in the cabinet by the S-2 
plenum. This control is set at 60°F. Pump P-7 operates to supply heating water to the preheat 
coils. A freezestat is located on the side of the duct to stop the S-2 fan and shut the outside 
dampers if the air discharge from the preheat coils drops below 35°F. If the freezestat engages it 
must be reset before the supply fan can be restarted. The supply air then enters the S-2 plenum, 
located at the west end of Room 130, and passes through a filter section and an air conditioning 
D E  coil. The air conditioning will start if the room temperature exceeds the set point of the 
room thermostat by way of the master controller in the cabinet by the S-2 plenum. The supply 
fan then discharges the conditioned air to Room 155 where is passes through a reheat coil and 
into the room. The reheat valve will admit heating water to the coil when the room temperature 
is less than the set point of the room thermostat by way of the master controller. 

The S-2 system is interlocked with exhaust system E-24 so that if E-24 stops S-2 will 
also stop. e 
Suuplv Zone 3 (S-3) 

The S-3 supply system is located in Room 130 and supplies ventilation to both sides of 
the south hallway from Rooms 110 and 123 east to Room 101. Room 101 is supplied by the S-4 
supply system. The S-3 supply system is normally shut down during the winter months. The 
system has not been used for the past couple of years. 

S-3 supplies air from the East Dock area through a set of pneumatic operated dampers 
that open when the fan is started. The air passes through a stage of furnace filters and into a 
preheat coil. A controller (T-1 l), located on the East Dock, will start pump P-3 by modulating a 
three-way valve if the air temperature drops below 55°F. Pump P-7 operates to supply heating 
water to the preheat coils. A freezestat is located on the side of the plenum to stop the S-3 fan 
and shut the outside dampers if the air discharge from the preheat coils drops below 35°F. If the 
freezestat engages it must be reset before the supply fan can be restarted. The supply air then 
passes through the chilled water coil for cooling if needed. The air conditioning system for S-3 
is manually operated. If the air conditioning system is engaged, the chilled water pump (P-8) 
will circulate chilled water through a three-way valve and the chilled water coil. The three-way 
valve is controlled the controller in the control cabinet which is set to maintain a discharge air 
temperature of 55°F. The S-3 supply fan then discharges to the duct work supplying the rooms 
along the south hallway. Each room is supplied air through a reheat coil controlled by a room 
thermostat. Reheat pump P-5 operates to supply heating water to all of the reheat coils. 0 
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Supplv Zone 4 (S-4) 

The S-4 supply air system is located on the roof of Building 991 and supplies ventilation 
for Rooms 101, 132, 134, 135 and 136. The S-4 supply system has been inoperable for the past 
five years. 

Outside air enters the S-4 plenum through a set of dampers that open when the fan is 
started. The air then passes through a stage of fimace filters and to a preheat coil. A controller, 
located on the East Dock, will start pump P-4 if the air temperature is less than 55°F and 
circulate heating water through a three-way valve and the preheat coils. A pneumatic controller 
located in the S-4 cabinet on the west wall of Room 130 will modulate the three-way valve for a 
discharge temperature of 55°F. Pump P-7 operates to supply heating water to the preheat coils. 
A freezestat is located on the side of the plenum to stop the S-4 fan and shut the outside dampers 
if the air discharge from the preheat coils drops below 35°F. If the freezestat engages it must be 
reset before the supply fan can be restarted. The supply air then passes through an air 
conditioning D/X coil for cooling if need. The air conditioning is controlled by the thermostat in 
the warmest zone by opening the liquid line solenoid valve to the D/X coil. The S-4 fan then 
discharges to the three zones through a reheat coil for each zone. Heating water to the coil is 
controlled by a room thermostat and a pneumatic valve. Reheat pump P-5 operates to supply 
heating water to the reheat coil. 

- 

Suuplv Zone 5 6-5) 

The S-5 supply system is located in Room 402 and supplies the Buildings 996, 997 and 
999 (vaults and corridors). The S-5 supply system is inoperable due to need to replace belts. 

This system draws outside air through a set of dampers that open when the fan is started. 
The air then passes through a stage of M a c e  filters and then through a heating coil that 
operates if the outside air temperature is less than 60°F. A heating water pump (P-5) circulates 
heating water through a three-way valve and the coil to control the fan discharge temperature to 
60°F. A controller located on the plenum is used to sense the outside air temperature and start 
P-5 if the temperature drops below 60°F. Pump P-7 operates to supply heating water to the 
preheat coils. The supply fan discharges into the tunnel complex and supplies the rooms of the 
vaults. The S-5 system has no cooling or reheat coils. 

S-5 is interlocked with the Building 985 exhaust fans such that if the exhaust fans stop, 
air supply from S-5 will stop. 

Supplv Zone 6 (S-6) 

The S-6 supply system has been removed and the area it supplied on the north side of the 
building has been connected to Zone 6 and Zone 9 on the S-1 system. 
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Suupl~  Zone 7 (S-7) 

The S-7 supply system is located on the roof and supplies ventilation to the office area on 
the southwest corner of Building 99 1. This includes Rooms 1 1 1 through I22B. The S-7 supply 
system is normally only operated during the warm season. 

Outside air enters the S-7 plenum through two sets of dampers. One set is the minimum 
fresh air dampers that open when the fan is started. The second set are modulated from a 
controller in the cabinet on the west wall of Room 130 that senses mixed air temperature. This 
controller is set at 55°F and modulates the outside recirculation and exhaust dampers to control 
mixed air temperature. The mixed air passes through a single stage of furnace filters and on to a 
D K  coil. The room thermostat sensing the warmest temperature will open the liquid line 
solenoid valve and start the air conditioning unit. The supply fan discharges into the supply duct 
which runs along the false ceiling above the hallway. Each room in this zone is supplied from 
the duct through a reheat coil. A pneumatic operated heating water valve supplies heating water 
to the coil as determined by the room thermostat. Pump P-5 operates to supply heating water to 
the preheat coils. A freezestat is located on the side of the mixed air plenum to stop the S-7 fan 
and shut the outside dampers if the air discharge from the preheat coils drops below 35°F. If the 
freezestat engages it must be reset before the supply fan can be restarted. A return air fan is also 
located on the roof of Building 991 and draws air from the office area and will either exhaust 
outside or recirculate this air depending on the position of the dampers. The return air is 
interlocked to run whenever the supply fan runs. 

Building 985 Supplv Zone 

The supply system for Building 985 is not in use. The heating water coils have been 
drained and the system isolated. 

2.3.2.2 W A C  Exhaust Systems 

The Building 991 Complex exhaust system design is unique compare to other buildings 
at the Site. In this exhaust system there are numerous smaller exhaust fans each serving an 
individual room which then discharge into a filter plenum and then into the main building 
exhaust fans. Special precautions must be taken when any maintenance or filter change 
operation is to be performed on the exhaust system between the individual exhaust fans and the 
inlet side of the HEPA filter stage as a positive pressure could exist in the system. There are a 
number of exhaust fans that are not in use at this time and in some cases the hood or process has 
been removed but the fan and duct work is still in place. The Building 991 Complex exhaust 
systems and their status is detailed in Table 2-2 and in Figures 2-16 and 2-17. 

Exhaust fans E-2, E-3, E-4, E-8, E-15, E-18, E-20, E-23, E-24, and E-25 discharge into 
the main exhaust plenum located on the roof of Building 991. The exhaust air passes through a 
fire screen (demister) and a single stage of HEPA filters. Heat sensors are located in the inlet 
ducts which will alarm at the Fire Department and initiate the plenum deluge automatic sprinkler 
system (reference discussion in Section 2.3.1.4). 0 
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Table 2-2 Building 991 Complex Exhaust Systems 

Building 991 (fan recent1.c. labeled as disabled). The other is located in hallway 149 
System is located on the roof of Building 991 and serves the radiography area, 

Exhaust System FT= 

1 

p= E-14 

Building 991 will stop if all plenum exhaust fans are stopped, 
System located in Building 985 and serves Buildings 996,997, and 999 (vaults and 

r- 

I 

t E-22 

Plenum Exhaust Fans #1, 
#2, and #3 
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Status 1 
~~ 

System not in use. 
System located on the roof of Building 991 and serves the north side of the building 
with gnlls in the hallway and hoods (removed) in Room 157. S-1, E-20, E-4, and P-2 
will stop if E-2 is stopped. System not in use. 
System located on the south wall of Room 130 and serves the women’s restroom and 
shower area. E-3 is interlocked with S-3 in that S-3 will stop if E-3 is stopped. 
System is located on the ceiling of Room 132 and serves Room 132 and the men’s 
restroom and shower area. If E 4  is stopped, S-1, E-20, E-18, and P-2 will stop. 
Exhaust fan is located on the roof of Building 991 and serves Room 101. It is 
interlocked with S-4 and starts when S-4 is started. This fan not in service currently 
System not in use. 
System not in use. 
System not in use. There are two fans labeled E-14. One is located on the roof of 

Rooms 160 through 165. E-15 is user controlled and is normally runwhen film 
processing is taking place. 
System not in use. 
System is located on the roof of Building 991 and serves Building 998 (Room 300 
and Comdor A). This system has a single stage plenum on the roof of Building 99 1 
by the fan to provide this system with an additional stage of filtration. The additional 
stage is not tested. S-1, E-20, and P-2 will stop if E-18 is stopped. 
System is located on the roof of Building 991 and serves a hood (hood is out of 
service and abandoned in place) in Room 140. E-4, E-18, and P-2 will stop if E-20 1s 

stopped. This fan is not in sexvice currently. 
System not in use. 
System located on roof of Building 991 and exhausts Room 150. 
System is located on the roof of Building 991 and serves Room 155. S-2 will stop B 

System located on the roof of Building 991 and serves Room 143. 
Systems located on the roof of Building 991 north of the main exhaust plenum with 
grills located in the north east-west running hallway. All supply and exhaust fans m 

E-24 is stopped 

corridors). 1 
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PEF X6018 

E a r n  to Atmosphere 

Exbust to Atmosphere 

Figure 2-16 Building 991 Complex W A C  Exhaust System Simplified Flow Diagram 
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Plenum exhaust fans (PEF) #1, #2 and #3 are located on the Building 991 roof north of 
the main exhaust plenum. The operating fan inlet vanes are controlled by a static pressure 
controller on the east end of the plenum. This gage was recently replaced so that the differential 
pressure across the HEPAs could be measure.. Only one PEF is required to provide the 
capability to exhaust Building 991. The automatic mode for the PEFs is considered out of 
service, therefore, the PEFs are operated in the manual mode configuration. Due to h s  
configuration the operating PEF is checked once per working shift for proper operationbv 
verifying the Dressure differential in the Building 99 1 exhaust ventilation svstem with respea to 
atmosDhere. The PEFs discharge into a common duct with air flow pitot tubes and air sampling 
connections. The exhaust air is then discharged to the atmosphere through a duct at the 
northwest comer of Building 991. All supply and exhaust fans in Building 991 will stop if all 
PEFs are stopped. 

Exhaust plenum 601 is located in Building 985 and serves Buildings 996, 997 and 999 
(vaults and tunnels). Like the Building 991 roof plenum, the Building 985 inlet ducts to the 
plenum have overheat sensors that alarm at the Fire Department and will initiate the plenum 
automatic fire sprinkler system (reference Section 2.3.1.4). This plenum consists of an inlet 
demister followed by two stages of HEPA filters. Pressure drop indication for each stage is 
provided on a panel at the west side of the plenum. The exhaust fans are located at the west end 
of the plenum, one in operation and one in standby. A static pressure controller for each fan is 
located in Room 402 that will modulate the inlet damper to maintain a set point of 0.8 inches 
w.g. '@e Building 985 plenum fans discharge through a back draft damper that opens when the 
fan is started. The discharge duct to atmosphere contains Health Physics air sampling 
connections. The plenum exhaust fans are connected to the diesel generator power in the event 
of loss of normal power. 

In addition to plenum exhaust systems located on the roof of Building991 and in 
Building 985, there are two small exhaust systems located on the roof above Room 1 10. These 
exhaust systems are user controlled and are discharged directly to the atmosphere without going 
to the building exhaust system. Metallography laboratory operations in Room 110 have been 
curtailed so these systems are not normally in use. These exhaust svstems were recentlv disabled 
to urevent a Dossible flow imbalance in the waste storage areas ifthe svstems were used. 

The Building 991 exhaust system is most effective in the north portion of the building 
(Le., areas north of the wall separating Rooms 134 and 140/141. The north areas are exhausted 
by exhaust ducts located on the hallway walls; by exhaust ducts located in Room 140A, 
Room 156, Room 142; Room 143, Room 150, and Room 155. These exhaust systems generally 
feed into the exhaust system that feeds into the Building 991 roof plenum. The exhaust duct in 
Room 142 may not feed into the plenum exhaust system. This exhaust, if through exhaust 
system E-14, discharges the air directly into the atmosphere ithis exhaust system is electricallv 
isolated). 

Building 998 (Room 300 and Corridor A) is a working exhaust system which discharges 
the air directly into the Building 991 roof plenum exhaust system. The Building 998 exhaust 
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system contains an untested HEPA stage on the roof where the exhaust fan is located. 
Building 998 is exhausted by exhaust system E-18. 

Buildings 996, 997 and 999 and Corridors B and C are exhausted by the Building 985 
filter plenum. This system also draws some air from the north side of Building 991. If th~s  
system is inoperable, it is expected that air from these buildings and conidors would be 
exhausted by the Building 991 plenum exhaust fans. The door located in Corridor B would 
probably have to be left open to obtain an adequate flow from the buildings. 

Room 134 has no dedicated filtration system. Depending on the configuration of the 
building (e.g., roll-up doors between Rooms 170 and 134 and Rooms 170 and 140/141 left open; 
supply system S-1 in Room 130 door left open; installation of fire doors between the office area 
and Room 134, etc.) air may either exhaust into or out of the room. Possible exhaust paths for 
the air in Room 134 are through an exhaust duct located in Room 132 (exhaust system E-4) and 
one located in Room 135 (probably exhaust system E-20). The airlock doors in the north-south 
running hallway have been removed. which ensures a dedicated flow path for Room 134 into the 
north portion of the buildinp no matter the conficzuration of the roll-up doors. Therefore. air in 
Room 134 is expected to be exhausted by the Building 991 exhaust filtration svstem. 

Room 170, the west dock, has no dedicated filtration system. Good air flow was noted 
from Room 170 into Rooms 140/141 through the fire doors. The future modification plans of 
the building include installing a fire-rated roll-up door between these rooms with smoke 
detectors. The plan is to keep this door normally open but this cannot be guaranteed. If the door 
remains open, and if the Building 991 roof plenum exhaust fans are operating, air from 
Room 170 could be exhausted through the north building exhaust ducts. If the door is closed, 
either intentionally or because the heat detectors automatically close the door, and if other flow 
paths to the north Dodon of the building are blocked, the air probably will not be exhausted 
through a HEPA fitration system. 

Room 166 has no dedicated filtration system. Air in this room does not exhaust through 
a HEPA fitration system. 

The office area, Rooms 101 through 129, have no dedicated filtration systems except for 
the exhaust fan for the women’s bathroom and locker room. This exhaust system feeds the 
Building 991 roof plenum exhaust system. An exhaust system (E-8) is located in Room 101 but 
the system is not operational. This exhaust system also feeds the Building 991 roof plenum 
exhaust system. During the summer months, operation of the return air fan does fhction LO 

exhaust portions of the office area. This system exhausts directly to the atmosphere. Two other 
exhaust systems are located in Room 110. These systems, when operational, exhaust directly to 
the atmosphere. 

An engheerk evaluation (Ref. 26) concluded that the south waste stora9e areas 
[Rooms 134, 147 and 170) should be considered HEPA filtered and that Room 166 should be 
considered an unfiltered area. This evaluation recommended that a permanent differexxi a1 
pressure gage be located in Room 170 to measure the differential Dressure in this room with 
resDect to an atmosoheric reference. The evaluation aiso recornmended that exhaust t7nn E-11 
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and the Room 110 exhaust fans be ~ermanent l~ disconnected to ureclude anv potential 
disniution in the existing flow paths. These recommendations have been incorporated along 
with installation of two additional differential uressure gapes with the Room 170 differential 
pressure page. The second differential Dressure m e  is bein? installed to measure differential 
pressure between the inlet Dortion of the plenum and an atmosuheric reference. T h s  
measurement provides an indication that a main plenum exhaust fan is runninp. A third 
differential uressure ?age is being installed to measure the differential uressure across the 
Building 99 1 ventilation svstem exhaust Dlenum. This measurement provides an indication that 
the plenum sinple stage of ffEPA filtration is unblocked. 

Certain faciliw configurations have been identified that do not vield desirable negative 
pressure in Room 147 and 170. This situation results when (1) the Room 170 dock doors are 
ouened (assumed to result in insufficient negative pressure even with the expected inflow of air): 
and (2) the Room 170 doors to Rooms 149. 140/141. and 134 are all closed (Room 170 isolated 
from Building 99 1 exhaust ventilation svstem). 

In conclusion, as lono as the DroDer facility confiwration is maintained. it is expected 
that all waste storage areas of the facilitv will be exhausted bv the Buildin? 991 roof plenum 
with the exception of Room 166. 

2.3.2.3 W A C  Heating System 

.All the Building 991 Complex heating systems are supplied from natural gas fueled 
boilers located east of Room 166 of Building 99 1. The natural gas fueled boilers have replaced 
the steam system that previously supplied heat to the building. This change was necessary since 

. the underground section of the steam system had developed leaks over the years and has 
deteriorated. Complete failure of the steam system would have left the Building 991 Complex 
without any heating capacity. 

Two Rite Model 300LNx weatherproof, inclined water tube forced draft boilerhumer 
units are located approximately 15 feet east of Room 166. The boiler construction consists of 
the boilers, the burners, the control panel, and the gas train. The boilers are constructed to meet 
the American Society of Mechanical Engineers (ASME) Boiler Code No. IV for 125 psi W.W.P 
UL/CSD-l/FM Code. They are custom designed for outside operation. The boiler construction 
consists of 2 inch outside diameter inclined boiler tubes rolled and flared into 5/8 inch thick tube 
sheet. These boiler tubes are ASME rated at 125 psi. The outside body of the boiler is insulated 
18 gauge, galvanized metal jacket with an enamel paint fmish. The boiler has a built in 
combustion chamber with 2,75OoF high temperature castable refractory and 3 inches of 
insulation. The boilers are approved to handle 2,500 cubic feet (fc')/hour supplied natural gas. 
The normal operating pressure of the boilers is 30 psi and the boilers have an ASME pressure 
relief valve that is set at 45 psi. Included as part of the boilers is a McDonnell-Miller TC-4 low 
water cutoff With test and check valve and a McDonnell-Miller #63 auxiliary low water cutoff 
with manual reset. A Honeywell high limit safety control with manual reset is also installed. 
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The burners are Model LNR 8.4-G-20 high altitude Gordon Piatt low emission, low 
NO, Underwriter’s Laboratory (UL) listed, forced draft full modulating gas burners. Natural 
gas is supplied to the burners of the units at 2 psi from a two-inch natural gas line located next to 
the outside wall of Room 166 and the burners can burn 830British Thermal Unit 
(BTU)/fi3/hour. The forced draft fan of the burners is a 2 hp fan that operates at 460/60/30 volt 
with a motor speed of 3,450 revolutions per minute (rpm). An air flow safety switch is installed 
to shut down the burners if required. The burners also have a 6,000 V ignition transformer. 

h P  
P- 1 

P-2 

P-3 

P-4 

P-5 

P-6 

The control panel for the boiler system is located on the units with a dust tight door with 
a locking latch. The control panel includes a programming combustion relay; control circuit 
odof f  switch and fuse; control voltage step down transformer; manuaVauto potentiometer and 
switch, and a magnetic starter. 

Configuration 
The baseboard heating pump. This pump supplies the wall radiators dong the outside wall in 
the south side of Building 991 for Rooms 101 through 122. A pneumatic controller on the 
east wall of Room 130 operates a marwid switch to start P-1 when the outside air temperature 
drops below 60°F. 
This pump supplies the reheat coil in the S-l hot deck. The pump is manually started and is 
normally turned off during the summer months. Pump P-2 is interlocked with the S-1 fan and 
will stop if the S-1 fan is turned off. 
This pump supplies the heating water to the radiography area. A thermostat in Room 160 
starts P-3 when the room temperature drops below the designated setting. 
This pump supplies the overhead space heaters in Room 166. The circulating fans are 
controlled by room thennostats located in the area. P-4 is manually controlled and is 
normally turned off during the summer months. 
This pump supplies all reheat coils throughout Building 99 1. P-5 is manually controlled and 
is normally turned off during the summer months. 
This pump supplies the overhead space heaters in the west loading dock area. The space 
heater circulating fans are controlled by thermostats in the area. P-6 is manually controlled 
and is normally turned off during the summer months. 

The gas train is UL/CSD-l/FM approved and is capable of handling 830 BTU/@ natural 
gas supplied at 2 psi. The gas train includes a manual gas cock, a gas pressure regulator, a main 
gas valve and motorized safety gas valve, a leak test valve, a butterfly modulating gas valve, and 
low and high pressure switches. 

Hot water lines from the boilers are routed above the roof of Room 166, through the wall 
of Room 137, and connected with the existing hot water supply and return system. As part of 
this installation a circulating pump was installed in Room 137. This 5 hp circulating pump has a 
capacity of 400gpm and operates at 460V/30. This modification also included removing 
portions of the steam and condensate lines from inside Room 137 out to above ground steam 
lines located north of Room 166. 

Table2-3 describes the existing pumps that are part of the heating system for the 
Building 991 Complex. 
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Pump 
P-7 

Due to the many alterations to Building 991 over the years there is duplication in 
equipment numbering. The pumps numbered P-1 through P-7, as discussed above, are all 
located in Room 137 along the south and west walls. The preheat coil pumps, numbers P-1 
through P-5 and discussed in Section 2.3.2.1, are all located by their respective supply plenums. 

Configuration 
This pump supplies the preheat coils on S-1, S-2, S-3, S-4 and S-5. P-7 is controlled by an 
outside air sensor (T-21) located on the north wall of Room 137. T-21 will star& P-7 at an 
outside temperature of less than 70°F. 

On loss of normal power, pumps P-5 and P-7 in Room 137, can be supplied with power 
from the Building 989 diesel generator. An interruption of power will cause the starters for 
these pumps to open and the start buttons will have to be pressed to restart the pumps. The 
pumps should provide enough circulation to prevent freezing. during power outages during 
freezing weather. 

2.3.2.4 W A C  Chilled Water System 

A multiple compressor unit located in Room 130 supplies chilled water to the S-3 
system. A cooling water sump and circulating pump, located in Room 130, provide condensing 
water and a chilled water pump, located by the unit, circulated chilled water through the chiller 
and to the S-3 plenum and to the coil units in the south end of the building. Chilled water pump 
P-8 circulates water through a three-way valve and the coil in S-3 plenum for cooling. A 
pneumatic controller in the S-3 control cabinet modulates the three-way valve to maintain fan 
discharge of 55°F. 

Chilled water is supplied to the fan coil units located in Rooms 101 through 122. Each 
unit has a multiple speed fan with a control by the unit. By varying the speed of the fan the 
desired level of cooling for the space is attained. The room thermostats in this area do not 
control anything in this system. A chilled water controller in the control cabinet operates the 
compressors to maintain a chilled water temperature of 45°F. The system is manually operated 
and is started as required during the spring, summer and fall months. 

2.33 Life Safety/Disaster Warning System 

The Building 991 Complex Life SafetyDisaster Warning (LS/DW) System provides 
annunciation to building workers for emergency response actions and general building 
announcements. The LS/DW system is a multiple-input, Site-wide, public address system. The 
LSDW system in the Building 991 Complex is used to make emergency announcements and to 
alert personnel of hazardous situations, such as airborne contamination, fires, emergency 
response activities, or impending natural disasters. The microphone input is located close to the 
building entrance in Room 113. Continuously playing music and Site-wide announcements are 
generated from the CAS in Building 121. The CAS dispatcher can selectively communicate 
with individual buildings or the entire Site via an intercom system. 
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LSDW speakers are located throughout the Building 991 Complex. A building 
amplification system drives the individual speaker-dedicated amplifiers. The LS/DW panel is 
located in Room 129. There are location2 within Building 991 where the LSDW system cannot I 
be heard. These areas are posted. 

2.3.4 Compressed Air System 

Compressed air is required for the dry-pipe suppression systems located in the 
Building 991 Complex. These areas are the East Dock, Building 989, the West Dock 
(Room 170), and the west canopy area. Compressed air is supplied to these systems by either a 
compressor in Building 991 (Room 130) or the compressor located in Building 985. Either 
compressor has the capacity to supply'the load required by the dry-pipe suppression systems. 

The compressor located in Room 130 is normally operated in the manual position and the 
control on the air receiver will load the compressor at 80 psi and unload at it at 90 psi. Cooling 
water to the after cooler and the compressor is from the DCW system through a backflow 
preventer located on the south wall of Room 130 under the after cooler. This water flow is 
adjusted to not use excessive water but supply enough cooling. This cooling water flow must be 
checked on each tour of the building. 

The second compressor, located in Building 985, will start if air pressure falls to 65 psi 
and will supply both dry-pipe suppression systems. This unit will cycle off at 80 psi. 
Buildirig985's air compressor capacity is large enough to supply the dry-pipe suppression 
systems for short periods of time, but should not be operated for extended periods without 
cutting back on air usage. On loss of normal power, the Building 985 compressor is supplied 
power from the Building 989 diesel generator. 

The air system is in operation continuously and the operating compressor is checked 
daily for proper operation. 

2.3.5 Utility Systems 

2.3.5.1 Electrical Services 

Electrical power is supplied to the Site by Public Service Company (PSC) of Colorado 
Three main feeds from the PSC transmission grid supply electrical power at 11 5 kilovolt (kV) 
Parallel transmission lines from Ralston and Eldorado enter the Site from the east, north of the 
Industrial Area. A thrrd feed, &om the United Power Plainview, enters the Site from the west, 
south of the Industrial Area. Each of the feeds can be switched to supply the entire Site by 
themselves. The Ralston and Eldorado feeds have automatic switching capability while the 
Plainview feed has to be manually switched. The electrical power system on site consists of 
substations and secondary substations; the main switchgear; the ring bus switchyard; the 
overhead and underground electrical distribution lines, buses, support components, and outdoor 
lighting; and staff offices and maintenance facilities. All 115 kilovolt (kv) distribution is the 
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responsibility of PSC. Site personnel assume the operating responsibility at the 11Y13.8 kV 
substations. Substation 679/680 is the main substation for the Site. 

The Building 991 Complex is served by two transformers that step the voltage down 
from 13.8 kV (received from Site substations) to 480 volts (V) normal power. The transformers, 
identified as 991-1 and 991-2 are located east of Room 166 of Building 991. Each transformer 
is sized to carry the load assigned to both. If power to one transformer is lost, the alternate 
automatically picks up and continuously carries the entire load. Switchgear inside Building 991 
receives the 480 V power from the two transformers and distributes the power to power panels, 
motor control centers (MCCs), bus ducts, and emergency motor control centers (EMCCs). The 
power panels, MCCs, bus ducts, and EMCCs distribute the 480 V power to the larger normal 
power loads. The power panels, MCCs and EMCCs are located in Room 130 for the 
Building 991 loads. There is also a MCC and EMCC located in Building 985 that supply power 
to such items as the instrument air compressor and plenum exhaust fans in the Building. Smaller 
loads and 120 V loads receive their power from lighting panels and standard receptacles. 

A panel in Room 130 of Building 991 is used to provide power to other buildings within 
the PA. This panel is provided power from the transformers 991-1 and 991-2 located outside 
Building 991. 

- 

Building 989 houses the diesel generator that supports equipment in the Building 991 
Complex. The diesel generator provides an alternate, temporary source of 480 V power to the 
loads connected to the EMCCs. Loads that are on the diesel generator are identified in Table 2-4 
(Ref. 27,28,29). 

Automatic control circuitry, sensing loss of normal power, will start the diesel engine 
which starts the diesel generator. When the diesel generator reaches its rated speed and voltage, 
the transfer of the loads to generator power is accomplished by automatic transfer switches. One 
automatic transfer switch is located in near EMCClE-9 in Room 130 to control the transfer of 
power for loads on EMCClE-9. The second automatic transfer switch is located in Building 985 
and controls the transfer of power for loads on EMCClA-3 and EMCClD-4. 

The diesel generator has a rated output of 312 kilovolt amp (kVA) (256 kw) at 480 V, 
3 phase, 60 hertz (Hz). The diesel engine has an output of 415 horsepower (hp) at 1800 rpm. A 
battery powered electric starter is used to start the diesel engine. 

The control panel for the diesel generator is along the north wall of Building 989. It 
contains controls and indicators for the generated current, voltage, frequency, engine water and 
oil temperature, and oil pressure. Indicators for hazardous conditions, such as low oil pressure, 
overcrank condition, high water temperature, and overspeed, are also on the control panel. 

An electric heater maintains the diesel engine water at approximately 120°F during 
non-operation periods to enable rapid and dependable starting. 

A 1 SO-gallon day tank and a 1 000-gallon above ground tank supply the diesel generator 
with fuel. A pump is used to keep the 180-gallon day tank supplied with fuel at all times. 
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2.3.5.2 Steam and Condensate System 

The steam and condensate system is no longer operable in Building 991. The function 
has been replace by weatherproof boilers located outside Building 99 1, Room 166. The steam 
and condensate lines were removed from inside Room 137 of Building 99 1 out to the northeast 
comer of Building 99 1. 

2.3.5.3 Sanitary Process Waste Systems 

All sanitary drains leave the building at the east side and into a manhole located by the 
northeast corner of Room 166. The basement tunnel floor drains are connected to a lift station at 
the southeast corner of the basement and two pumps, each controlled by a float switch, discharge 
into the sanitary drain line leaving the building. The Building 991 sewer line connects to the 
main sewer line at a manhole northeast of Building 99 1 just inside the PA. 

There are process waste tanks located outside the south wall of Building 991 by 
Room 1 10 that are used to collect process waste from Room 1 10 and spray down water from the 
hood exhaust ducts. The tanks have high level alarms and are normally operated by 
metallography laboratory personnel. These process waste tanks are currently out of service and 
no hazardous materials are generated in the metallography laboratory. 
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Table 2-4 Loads on Diesel Generator 

EMCC I Load 
EMCClA-3 I Lighting Transformer. 30 kVA. 480 V-12Of208 V 

EMCClE-9 

EMCClD-4 

Plumm Exhaust Fan F601A 
Plumm Exhaust Fan F60 1B 
Health Physics Vacuum Pump A 
Health Physics Vacuum Pump B 
Vacuum Pump 
Plenum Exhaust Fan #1 
Plenum Exhaust Fan #2 

~ 

Breathing Air Receptacle 
Welding Receptacle 
Instrument Air Comuressor 

L I 

Genexator Building 989 
Air sampling system . 

Vacuum Pump P601B 
Pit Sump Pump P601 
Transfer Pump P602 
Vacuum Pump P601A & P601B 
Building 985 S m l v  Fan F602 

~ 

Plenum Exbaust Fan F601A 
Plenum Exhaust Fan F601B 
Health Phvsics Air Sam~lers 
Lighting transformer, 30 kVA 480V-12Of208V 
Breathbe Air ReceDtacle 
Welding Receptacle ~ 

Instrument Air Compressor, AC-601 
Pit  sum^ PUmD P601 
Transfer Pmnp P602 
Vacuum Pum~ P601A & P601B West 
Hot Water circulation Pump, P604A West 
Hot Water circulation Pump, P604B East 
Buildine; 985 S m l v  Fan. F602 

Plenum Exhaust Fan #3 
15 kVA Panel 

I 25 kVA Panel 1 

I I circulating Pump P-5 1 
A fire water holding tank is located in a pit at the east end of Building 985. The tank I S  

designed to collect the drains from the exhaust plenum in the event the plenum fire sprinklers are 
activated. If water is introduced into this tank, Waste Management is contacted for assistance ui 
the disposal of the water. The system has a recirculating system for sampling the water and a 
pump that discharges to a hose connection by the east door of the building. By utilizing the 
pump and hose connection the contents could be transferred to a mobile tank by hose and 
transported to a disposal site. The fire water holding tank does not contain Raschig rings In 
addition to the plenum drains, a sump pump in the fire water holding tank also discharges to the 
tank. 

Revision 1 
Scptcmher 1999 I Building 991 Complex FSAR 



2.3.5.4 Domestic Process Water Systems 

Domestic water for the building enters the southeast corner of the basement from a PIV 
located just west of the security fence. In the basement, domestic waste passes through a 
pressure reducing valve set at 60 psi and a totalizing meter for recording flow. Fire main water 
also enters the building at the same location and there are hose connections on both systems In 
an emergency, due to a shutdown of either system external to the building, the systems could be 
cross connected by fire hose. 

The domestic water main runs the length of the utility tunnel and all the supplies to the 
various usage's tap from this main. The domestic hot water system is fed from the main at the 
bottom of the stairway from Room 130 and is piped to the domestic hot water heat exchanger 
located in Room 137. 

2.3.5.5 Cooling Water Systems 

The S-1 cooling tower is located in Room 130 and provides the cooling for the S-I air 
conditioning compressor. A fan located on the top of the tower draws air through a set of 
dampers controlled by a controller on the refrigerant line to maintain 1 10 to 120 psi. A spray 
pump draws water from the tower sump and sprays it into the air stream of the tower and over 
the condenser coil. The sump level is maintained by a float valve that adds water through a 
backflow preventer at the south end of Room 130. The cooling system is manually started and is 
normally operated during day shift as required during the spring and fall months. During the 
summer months the system operates continuously. 

. 

The S-3 cooling tower is located on the roof and the sump is located in Room 130. The 
cooling water pump draws water from the sump and discharges through the S-3 air conditioning 
condensers. The outlet from the condensers is then sprayed into the top of the cooling tower. A 
temperature sensor in Room 130 and sump that will start the fan at 70°F and stop it at 60°F 
control the fan. The cooled water drains from the tower back to Room 130 sump. A float valve 
in the sump adds make-up water through a backflow preventer located on the south wall of 
Room 130. This system is manually operated and is normally operated for day shift during the 
spring and fall as required. The system operates continuously during the summer months. 

2.3.6 Lightning Protection System 

A lightning protection system is installed on the Building991 Complex, specifically 
Buildings 991 and 985. The lightning protection systems consist of air terminals uniformly 
spaced along the periphery of the roofs, across open roof areas, and on equipment on the roofs 
especially susceptible to lightning strikes. All air terminals are electrically interconnected to the 
grounding system via connected grounding conductors. 

The surrounding terrain provides some degree of shielding from lightning strikes. This 
shielding is a result of the roof line of Building 991 being within a few feet of local grade level. 
Building 989, because of its low profile close to Building 991 and the surrounding structures, is 
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effectively shielded and does not require a lightning protection system. Lightning protection for 
the Buildings 996,997, 998 and 999 is not required since these structures are underground. 

2.3.7 Building Drain System 

Drains are located on the roof of Building 991 to drain water from the roof. The drains 
flow directly into the sanitary waste system. 

Sanitary drains are located throughout Building 991 and drain directly into the sanitary 
waste system as discussed in Section 2.3.5.3. 

2.3.7.1 Filter Plenum Drain Systems 

The Building 985 plenum is supplied with a fire water holding tank to catch water from 
operation of the plenum deluge system. The fire water holding tank is located in a pit at the east 
end of Building 985. The tank is designed to collect the drains from the exhaust plenum in the 
event the plenum fire sprinklers are activated. If water is introduced into this tank, Waste 
Management is contacted for assistance in the disposal of the water. The system has a 
recirculating system for sampling the water and a pump that discharges to a hose connection by 
the east door of the building. By utilizing the pump and hose connection the contents could be 
transferred to a mobile tank by hose and transported to a disposal site. The fire water holding 
tank does not contain Raschig rings. In addition to the plenum drains, a sump pump in the fire 
water holding tank also discharges to the tank. 

The Building 991 roof plenum has no fire water holding tank. Water from the plenum 
deluge system drains from a drain located in the plenum directly into the sanitary waste system. 

2.3.8 Confinement Systems 

The primary means of codhement in the Building991 Complex are the shipping 
packages. The secondary me& of confinement is provided by the concrete construction of the 
Building991 Complex. Since operations with unconfined materials are not allowed in the 
Building 991 Complex (Le., waste containers are not opened in the complex), other confinement 
systems are not required. 

Currently, material being moved or stored in the Building 991 Complex is in approved 
on-site or off-site shipping packages. TRU waste, received from the P A  is packaged in 
55 gallon drums, DOT-7A Type A Metal Waste Boxes, or Transuranic Package Transporter 11 
(TRUPACT II) Standard Waste Boxes (SWs).  

One type of 55-gallon dnun received and stored by the facility is the pipe overpack 
container (POC). The POC was designed to optimize shipments of high plutonium content TRU 
waste from Rocky Flats Environmental Technology Site WETS)  to the Waste Isolation Pilot 
Plant (WIPP). The container was approved for use in the TRUPACT I1 shipping container by 
the Nuclear Regulatory Commission in February 1997. The POC consists of a seded pipe 
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component (Schedule 40 pipe with 6-inch diameter or Schedule 20 pipe with 12-inch diameter), 
contained within a Type 17C 55-gallon drum. The pipe component is separated from the drum 
by fiberboard paclung material and a plastic liner. The lids of both the drum and the pipe 
component have filtered vents. The POC qualifies as a Type A package because this drum does 
Waste will not be placed directly into the pipes. Rather, the waste will be placed in secondary 
containers, which will then be placed in the pipes. The robustness of the POC was assessed 
based on data taken from reports of TypeB protocol testing conducted at the Sandia National 
Laboratories (crush, drop, and fire tests), explosion tests, pressure tests, and Finite Element 
computer modeling of crushing and puncturing. The POC does not qualify as a TypeB 
container because it was not subjected to the complete Type B protocol testing program. In the 
crush test, the 55-gallon drums suffered damage, but none of the pipe components were 
damaged. All of the pipes tested as leak-tight both before and after the crush tests. The drop 
tests conducted indicated that the pipe components by themselves, and the pipe components 
inside 55-gdlon drums, remained leak tight following up to 30-foot drops. In the thermal test, 
three of the POCs were equipped with the polyethylene-housed filters and the fourth POC was 
equipped with the stainless-steel housing on the filter. For the three POCs with the 
polyethylene-housed filters, the pipe temperature never exceeded 200°F and the pipes suffered 
no discernible damage, and all three tested leak-tight following the fire. The fourth POC, the 
one with the stainless-steel housing on the filter, suffered damage. The leak test conducted after 
the fire test showed that this pipe did leak. Explosion tests were also performed on the pipe 
components. None of the explosions ruptured the pipe component or even caused it to leak. 
Pressure tests were performed on the POC which showed no leakage from the pipe components. 
Because no Type B protocol puncture testing was done on the POCs, Finite Element modeling 
was performed to simulate an accident involving the collision of a forklift tine with the POC and 
to simulate the falling of heavy objects onto the POC. This modeling indicated that the POCs 
could be susceptible to damage (involving a release of radioactive material) from either a 
puncture event or from a side impact from a heavy object. Therefore, accidents involving POCs 
do need to be considered in the safety analyses. (Ref. 30) 

Off-site shipping packages containing Category Lm SNM are staged in the facility. 
These packages meet DOT requirements for certified Type B packaging (e.g., 30 foot drop test 
and 30 minute fire barrier). The off-site packages provide double containment (e.g., sealed can 
inside a drum). Some classified parts are stored in non-Type B containers. These parts have a 
low level of surface contamination that could not contribute to a radiological release in the event 
of a loss of power without other concurrent failures (Ref. 3 1). 

A slight negative air pressure (not measured) is maintained between the building and the 
outside environment. Portions of Building 991 air is exhausted through a one-stage HEPA filter 
plenum located on the roof of the building as discussed in Section 2.3.2.2. A slight negative air 
pressure (not measured) is also maintained in the storage vault in Building 991, Room 150. 
Building 998 also has an untested single-stage HEPA-filtered exhaust system that empties into 
the Building 991 roof filter plenum. 

Revision 1 
September 1999 

Building 991 Complex FSAR 



2.4 REFERENCES 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Plan for Relocation of Building 991 SNM, Revision 7, EG&G Rocky Flats Plant, November 13, 1992 

Addition of Transuranic Waste to Building 991 for Storage, VSQD-991-96.0451-QRD, Revision 1, 
Rocky Flats Environmental Technology Site, Golden, CO, January 27, 1997. 

Criticality Controls in Building 991, BSM-583, Criticality Safety Evaluation, Revision 0, August 7, 
1997. 

Site Fuel Gas Systems Hazarh Analysis, CALC-RF'P-98.0555-RGC, Nuclear Engineaing Calculation, 
Revision 0, Rocky Flats Environmental Technology Site, Golden, CO, April 30,1998. 

991 Complex History, S .  L. Wilson, December 1995. 

Fire Doors and Fire Windows, NFPA 80, National Fire Protection Association, 

Work Control Form Number T0089837: Evaluate Floor Loading for Building 991, WJM-002-97, Rocky 
Mountain Remediation Services, L. L. C. memorandm from W. J. Mchdrew to S. L. Wilson, 
January 17, 1997. 

Building 991 - Floor Loading and Possible Basement Rooms Investigation, WJM-017-98, Rocky 
Mountain Remediation Services L. L. C. memorandum fkom W. J. Mchdrew to R P. Dunn, March 27, 
1998. 

.Floor Loading in Building 991, WJM-019-98, Rocky Mountain Remediation Services L. L. C. 
memorandum fiom W. J. McAndrew to R P. Dunn, 4d 2,1998. 

Review of Document Control Engineering Microfilm by Keith MacLeod. Drawer 2, Reel #5, Austin 
Company Computations, 1951 - 1952, Bldg. 91. Calculation shows original concrete building was 
designed for 35 psf snow load. 

Structural General Notes and Sections, Drawing Number 28738-117, Revision B, Febmary 24,1986. 

Structural Evaluation of Group Kl Buildings at Roc& Flats Plant, R-79124950, Agbabian Associates, 
El Segmdo, C& September 1979. 

Tdp Report on Inspection of Corn-dor C of the Building 991 Complex, Memorandum fkom Carl J. 
Constantino and Charles A Miller to Richard L. Cram, August 3,1992. 

Seismic Integrity ofstorage Areas in Building 991 Complex Update, a presentation by L. J. McGovem, 
EG&G Rocky Flats, July 30,1992. 

Structural Evaluation of Group Yn Buildings at Rocky Flats Plant, R-7912-4951, Agbabian Associates, 
El Segmdo, CA, September 1979. 

Background of Storage Areas in Building 991 Complex, a presentation by L. J. MCGOV~III, EG&G  ROC^ 
Flats, July 30,1992. 

Structural Evaluation of Buildings 996, 997 and 999, LJM-081-92, Memorandum from L. J. McGovern 
to R L. Cram, EG&G Rocky Flats, Golden, CO, August 25,1992. 

. 

Revision 1 Building 99 1 Complex FSAR 
Scptcmber 1999 



18 

19 

20 

21 

22 

23 

24 

25 

Building 996, 997 and 999 Vaults, JPM-028-92, Interoffice Correspondence from J. P. Moore, EG&G 
Rocky Flats, Golden, CO, August 17, 1992. 

Structural Assessment of Vaults 996, 997 and 999, MEE-13:92-445, Los Alamos National Laboratory 
memorandum, August 27, 1992. 

Structural Evaluation of Building 999 Vault and Vestibule, United States Government memorandum from 
Jeffrey Kimball to K. Juroff, September, 22, 1992. 

998 Vault and Tunnel Structural Integrity, RPC-001-98, Interoffice memorandum from R. Campbell to 
Rick Dunn, May 5, 1998. 

Site Assessment and Sampling and Analysis Plan Design/Build Underground Storage Tank Replacement 
Project, U. S.  Department of Energy Contract No. RM000019RR2, Rocky Flats Environmental 
Technology Site, prepared by Roy F. Weston, Inc., May 1996. 

Safety Analysis for the Building 991 Complex Final Safety Analysis Report, NSTR-011-98, Nuclear 
Safety Technical Report, Rocky Mountain Remediation Services, L.L.C., June 1998. 

Fire Hazards Analysis Building 991 Complex, FFJA-991-003, Revision 0, Rocky Flats Environmental 
Technology Site, Golden, CO, August 28, 1997. 

Discontinuance of Full-Flow Surveillance of Automatic and Manual Deluge Systems, FPH-058-98, 
Rocky Mountain Remediation Services Interoffice Memorandum, April 30,1998. 

26 Ventilation tor Sourh Storaze .4reas in Buildinn 991, RhlRs Lnteroffice Corrwondence niemorandwn 
from J. Sur to K. Baier. Mav 27. 1999. 

480V One-Line Diagram EMCClA-3,35985-100, Rocky Flats Plant Drawing, Revision A, June 30, 1986. 27 

28 480V One-Line Diagram EMCCID-4, 35985-501, Rocky Flats Plant Drawing, Revision B, December 6,  
1988. 

' 

29 MCCIE-9 & EMcClE-9 One Line Drawing BLDG 991, 34991-123, Rocky Flats Drawing, Revision A, 
September 20, 1976. 

30 Evaluation of Pipe Overpack Containers for TRU Waste Storage, NSTR-001-97, Nuclear Safety 
Technical Report, Revision 2, June 2,1998 

3 1 Engineering Operability Evaluation for Emergency Diesel Generator, EOE-MEH-020-92, Revision 1 ,  
August6, 1992. 

Revision 1 
Saptcmher 1995, I Building 991 Complex FSAR 



CHAPTER 3 

SAFETY MANAGEMENT PROGRAMS 

REVIEWED FOR CLAS$IFICATION 
Review Date: (1 </f 

Revision 1 
September 1999 

Building 991 Complex FSAR 



THIS PAGE INTENTIONALLY LEFT BLANK 

i 



3. SAFETY MANAGEMENT PROGRAMS 

3.1 INTRODUCTION 

Site Safety Management Programs (SMPs) provide for implementation o f  health and 
safety standards requirements applicable to the Rocky Flats Environmental Technology Site 
(Site). An assumption of the analysis in this authorization basis (AB) is that implementation of 
the SMPs provides specific safety functions that are either specifically credited or recognized to 
be important for providing defense-in-depth. These SMP safety functions and/or key attributes 
are idenHied in this chapter. Implementation o f  these requirements, tested for adequacy 
through assessments and experience feedback as discussed below, is judged sufficient to 
provide for the safe and effective conduct o f  Building 991 Complex activities. These safety 
functions and attributesguide determination of  the significance o f  any SMP implementation 
issues. The Administrative Controls (ACs) contain additional programmatic elements and 
specific controls or restrictions specifically credited in the safety analysis. Compliance with the 
ACs is administered through the AB as described in the TSRs. 

Program manuals for the various SMps provide the mechanism to flow requirements 
from orders and regulations down to any contractor performing work at the Site. The program 
manuals are implemented at the facility and project level. The compliance status o f  facilities and 
projects is assured through internal and external assessments. Issues identified regarding SMP 
compliance are managed through an established integrated process. 

Sections 3.1 - 1 and 3.1.2 describe the various assessment types used at the Site and the processes 
used to address deficiencies. Sections 3.2 through 3.18 describe the SMPs identified as 
important to the Building 991 Complex. 

3.1.1 Assessments 

Kaiser-Hill o(H) and the Principal Subcontractors (PSCs) operate in an oversight 
environment o f  continual evaluation that consists o f  external oversight and internal oversight. 
Extemal oversight is provided through the performance o f  oversight activities by the Department 
o f  Energy-Rocky Flats Fields O E c e  (DOE-RFFO) and those regulatory and enforcement 
organizations that are independent o f  the Site. Internal oversight is provided through the 
performance of  oversight activities by KH and PSCs. Internal oversight consists o f  management 
assessment, independent assessment, program oversight, and performance oversight. Internal 
oversight activities are performed in compliance with the Site Integrated Oversight M m a l  
(SIOM), 1-MAN-013-SIOM (Ref. 1). 

Program oversight consists o f  the formal evaluations o f  Site infrastructure program areas 
The SIOM contains a listing o f  areas where KH and the KH Site infrastructure program 
managers have chosen to extend their evaluations to include actual Site-wide implementation 
and assurance of compliance with established program area requirements and expectations 
Performance oversight is performed by the KH operational Vice Presidents (VPs) responsible for 
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the successful completion of a PSC's scope of work. 
necessary and often take the form of readiness demonstrations or activity oversight. 

These assessments are conducted as 

Management assessments are also performed. The SIOM contains requirements for 
performing management assessments and the Management Assessment Program (MAP), 
procedure 3-W24-MA-002 (Ref. Z), establishes the method and processes for plannmg, 
scheduling, and performing management assessments by KH. PSCs may use the KH MAP 
procedure or develop their own that meets the requirements of the KH procedure. Issues 
identified through MAP assessments are recorded, tracked, trended, and corrected in accordance 
with the Site Corrective Action Process as discussed below. 

Both intennal and external assessments provide assurance that the SMPs are healthy at the 
building, project, and Site level with respect to implementation of programmatic requirements. 
Issues identified through assessments are managed as described below in Section 3.1.2, Program 
Mmuzgement. Facility management is responsible for assuring issues identified during 
assessments are screened against this authorization basis (AB), if appropriate. 

3.1.2 Program Management 

Program owners are responsible for maintaining SMPs in compliance with DOE Orders 
contained in the K;H contract. Issues identified regarding lack of compliance at the SMP level 
with DOE Order requirements are corrected or a formal exemption request is submitted 
Exemptjon requests will be screened through the Unreviewed Safety Question Determination 
(USQD) process to determine significance with respect to this AB. 

Issues of non-compliances with Site programs are evaluated as issues through the Site 
Corrective Action Process, procedure 3-x3 1-CAP-001 (Ref. 3) and the Plant Action Trackzng 
System, procedure 1-P04-PATS-16.00 (Ref. 4) or other Quality Program approved alternatlve 
deficiency and corrective action tracking systems as defined in the Site Corrective Action 
Requirements Mmaal, I-MAN-012-SCARM (Ref. 5). This infrastructure provides for tracking 
and trending of individual non-compliances and evaluations of significance. Characterization 
information is ideneied for documented deficiencies. These data are recorded and tracked at 

the Site level since individual deficiencies may be assigned a low level of significance or risk but 
when viewed collectively they may be highly significant. Issues occurring in this facility and 
characterized as having high significance through the Corrective Action Process should be 
reviewed through the USQD process (Ref. 6) to determine impact on this AB. 

The Price-Anderson Amenhents Acts (PAAA) Program Mmd, 
l-MAN-022-PAAAPROG (Ref. 7) provides a consistent process for screening and reporting 
PAAA applicability for issues associated with nuclear facilities and activities. The PAAA IS 
applicable to issues in nuclear facilities if there is a potential noncompliance with a Nuclear 
Safety Rule Requirement or if it can be shown that a process used in a nuclear facility I S  

deficient and is the: cause of the issue. The mechanisms for identifying items for the PAA4 
organization to evaluate include various assessment programs - both internal and external - and 
the occurrence reporting process. A screen is performed and significance of individual issues, as 

Revision 1 
Swtcmher 1999 

3-2 Building 99 1 Complex FS.-\R 



well as the collective significance of other related non-compliances, is determined. If the P A M  
screen considers a programmatic deficiency to be a potential concern, the Condition of the 
program should also be reviewed against this AT3 to determine whether there is a potential for an 
Unreviewed Safety Question (USQ). 

Data related to issues identified and reported through the Site Corrective Action Process 
or other approved alternative deficiency and corrective action tracking systems are analyzed and 
trending is performed in accordance with the Data Analysis and Trending for Performance 
Improvement, procedure 1-E93-ADM-16.18 (Ref. 8). High significance issues, and any other 
issues a responsible manager identifks, will have a formal cause analysis performed in 
accordance will the Cause Analysis Requirements M m a l ,  MAN-O6ZCAUSE ANALYSIS 
(Ref. 9). The results of this analysis should include corrective actions that may require 
modifications to this AB. Any modifications to this AB will be managed in accordance with the 
Nuclear Safety M m a l ,  1 -MAN-OI 8-NSM (Ref. 10). 

These programs and processes require DOE notification for significant individual issues 
and notification for cases where potential or confirmed programmatic deficiencies exist 
Notification of DOE may OCCUT through various channels depending on the program or process 
that was being followed when an issue was identified. E the issue is determined to have 
significance with respect to this AB, additional notification to DOE specifically identifying the 
AB issue is required as well. 

. 

3.2 INTEGRATED SAFETY MANAGEMENT 

The Building 991 Complex implements Integrated Safety Management (ISM) by the 
systematic integration of safety and environmental standardshquirements into the work 
planning and execution processes. This systematic integration of safety and environmental 
considerations into all complex activities results in the successfi~I accomplishment of the 
activities while protecting the workers, the public, and the environment. The SMPs described in 
this chapter provide the necessary programmatic infrastructure and formalized'discipline to meet 
the primary goal of ISM - "DO WORK SAFELY". Complex management requires specific 
activities to ensure work is performed safely. These activities include definition of work scope, 
identifying and analyzing hazards; development and implementation of operational contro Is, 
performance of work or operation; and feedback and improvement. 

Defintion of any given scope of work is accomplished predominately through the Work 
Control and Maintenance programs. The engineering documentation defines the technical work 
scope for any given maintenance activity, and the Integrated Work Control Program (IWCP) 
work package or operating procedures define the specific planned work scope. Chapter 1 of this 
FSAR identifies the activities authorized for planning or performance in the Building 991 
Complex. 

The identification and analysis of hazards involved in a work scope primarily falls within 
the domain of the Safety and Industrial Hygiene; Radiation Protection; Nuclear Safety, 
Criticality Safety, Fire Protection, and Work Control programs. The IWCP process defines the 
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hazards analysis approach to be used in planning a maintenance activity, including: hazard 
identification; walkdowns of area and system; and incorporation of worker safety hazards 
analysis using appropriately skilled safety professionals. 

The development and implementation of operational controls are typically derived from 
the hazard analysis and transferred into work control documents. The IWCP process governs 
this function for maintenance and construction activities through the development of specific 
controls, such as radiological controls defined in a Radiation Work Permit. The IWCP process 
also specifies post-maintenance testing requirements, based on the technical input from 
engineering. Lastly, the process requires a formal Safety Evaluation Screen and independent 
safety review where appropriate. The controls for safe storage and the conduct of routine 
activities are defined in the Technical Safety Requirements (TSRs) used to support the 
performance of work. 

The performance of work at the complex is normally controlled through the Work 
Control; Training; Configuration Management, Environmental Protection and Waste 
Management, Transportation, and Maintenance programs. Specific activities are scheduled on 
the Plan of the Day (POD), are preceded by a pre-evolution briefing, and are formally approved 
by the Shift Manager prior to performance. Only appropriately trained personnel are used to 
perform the activity. Depending on the type of activity, core team members and building 
support personnel may receive a pre-evolution briefing to include a predefined or practiced set 
of responses to upset conditions. 

- 

Finally, feedback and improvement from performance of work or an operation are 
elements of the Quality Assurance (including management assessment), and the Organization 
and Management program. IWCP work packages are formally closed out and reviewed by the 
Building Manager. Engineering documentation also receives formal close-out. In addition, the 
Shift Manager reviews all surveillances and logs to provide close oversight and feedback on a 
day-to-day basis. Occurrence Reports provide feedback (e.g., critiques) on conditions and 
lessons learned related to routine performance in the complex. 

3.3 ORGANIZATION AND MANAGEMENT 

The Site Integrating Management Contractor (IMC) (i.e., Kaiser-Hill) has overall 
responsibility for the operation of the Site in accordance with the Site integrating management 
contract with the Department of Energy (DOE). The current contract provides for the Site IMC 
to delegate the authority and responsibility to Principal Subcontractors. Rocky Mountain 
Remediation Services (RMRS), Limited Liability Corporation (L.L.C.), has overall authority 
and responsibility for operation of the Building 991 Complex. Operations conducted in the 
Building 991 Complex by other subcontractors are performed in accordance with the 
documented authorization basis as maintained by RMRS. RMRS management has assigned 
authority and responsibility for the operation of the Building 991 Complex to the Building 991 
Facility Manager. Others in the chain of operational responsibility include the Waste 
Management Operations Manager, Solid Waste Operations Manager, and Building Manager as 
shown in Figure 3-1. 
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The Site IMC President is responsible for overall safe operation of the Site and ensures 
that organization and management personnel, training, programs and procedures, configuration 
control, reporting requirements, records retention, safety review and audit systems, and reporting 
of  unplanned events and unusual occurrences are sufficient to achieve the DOE mission for the 
Site. Key responsibilities relative to nuclear facility safety include: 

Maintain safe operation of  the Site in accordance with contractual and regulatory 
requirements. 

Obtain DOE authorization for restart of facility operations when required. 

Ensure that accountability and commensurate authority for TSR compliance are 
formally delegated. 

Maintain adequate Site frre fighting capability. 

Ensure Site S M P  capability sufficient to support building operations. 

Maintain Site support systems necessary for facility operations (e.g., remote alarms, 
frre water) and ensure that facility management is notified in the event of the loss of 
these systems. 

Ensure identified corrective action to prevent recurrence of TSR Violations is 
implemented for Site organizations. 

- 

More direct responsibility and authority for facility operations is maintained by the 
Facility Manager. Key responsibilities of the Facility Manager relative to nuclear facility safety 
include: 

0 

e 

e 

e 

e 

e 

e 

e 

Ensure compliance with TSRs and corrective actions in the event of  departure from 
the TSRs. 

Initiate measures to classify all unplanned and unusual events. 

Report TSR Violations, ensure satisfactory cause determination, and ensure 
corrective action is taken to prevent recurrence. 

Maintain records of  TSR compliance in accordance with Site procedures for records 
retention. 

Identify and initiate revisions to the TSRs, when needed. 

Receive and disposition safety issues. 

Establish and implement a Lessons Learned program for the facility. 

Ensure that individuals designated to supervise activities are sufficiently trained and 
qualified to supervise the conduct of those activities in compliance with the controls 
provided within the TSRs. 
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Figure 3-1 Building 991 Complex Line and Functional Responsibilities 

, -CharaCteriZation 

The Building Manager provides command and control over daily operations. Key 
responsibilities of the Building Manager include: 

Determine if work can be safely conducted in the facility. 

Provide day-to-day authorization of  work. 

Monitor the status of building systems and direct appropriate actions i f  upsets occur. 

Assume the role of  incident commander until relieved. 

Review all surveillances and logs. 

3.4 CONFIGURATION MANAGEMENT 

The Configuration Management program integrates work control processes with required 
safety and technical reviews and technical document control to manage changes to safety 
structures, systems and components (SSCs) and non-safety SSCs that could impact safety SSCs. 
Implementation of Configuration Management protects the operability of engineered safety 
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features and systems credited with prevention andor mitigation o f  accidents. This is 
accomplished by ensuring the proper review, approval, and documentation o f  changes to safety 
SSCs and non-safety SSCs that could impact safety SSCs. The program stipulates that 
operation, maintenance, and modification of safety SSCs, and non-safety SSCs that could impact 
safety SSCs, rely on the development and use o f  properly authorized work plans, procedures and 
training. Further, the program ensures that such documents ire properly maintained and 
controlled so that only appropriate revisions are implemented. 

The Configuration Management program provides for an independent second 
engineering review for engineering documents, and authorization basis change packages and 
documentation potentially aecting safety analysis. Management review o f  authorization basis 
changes, complex changes and modifications, and other issues affecting the safety analysis is 
also provided. Management reviews of safety significant issues primarily focus responsible 
management attention on safety issues, such as unreviewed safety questions, criticality controls, 
modifications o f  equipment important to safety, and authorization basis modifications. These 
reviews ensure adequacy o f  work authorization and documentation affecting the safe operation 
o f  the Building 99 1 Complex. 

Engineering supports configuration management through integration o f  fire protection, 
safety and industrial hygiene, nuclear safety and criticality safety, environmental protection and 
waste management, and radiation protection safety requirements into the development of  new 
designs and design modifications, as appropriate. Engineekg procedures ensure that changes or 
modifications within the Building 991 Complex are accomplished according to applicable codes, 
regulations, and standards. Each change that potentially affects a safety SSC receives review 
through the unreviewed safety question determination (USQD) process. The program maintains 
the authorization basis by providing for the control o f  documentation, review, and approval of 
proposed complex modifications and interfacing with other SMPs. 

The Configuration Management program is implemented by the Design Process 
Requirements (Ref. 11) and Site Design Document ConiroZ (Ref- 12) procedures o f  the Conduct 
of EngineeringMamral (Ref- 13). 

3.5 CRITICALITY SAFETY 

The Criticality Safety program for this building establishes criticality safety controls for 
building activities involving fissionable material. This program includes the following 
processes: to develop criticality safety controls (engineered and/or administrative); to monitor 
compliance status with established controls (including infraction investigation and reporting); 
and to maintain and control distribution of  technical documents. The program ensures that 
Criticality Safety approves criticality safety controls, either through new evaluations or the 
Criticality Safety Limit Examination Program, for all activities involving the storage, relocation, 
and/or processing o f  fissionable material. Major features of the program include engineering 
design reviews; application o f  double-contingency principles; establishment of  criticality safety 
controls (e.g., nuclear criticality safety limits, procedures, posting); testing; surveillances; 
training; and periodic program reviews. 
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The Criticality Safety program is established by the Nuclear Criticaliv Safety Manual 
(Ref. 14) implemented via the DOE approved M E T .  Implementation Plan for the Nuclear 
Criticality Safety Mamal (Ref. 15). 

No specific elements of the Criticality Safety program were identified as the program 
applies at all times in the Building 991 Complex. Criticality accidents have been determined to 
be incredible in the Building 991 Complex for the analyzed mission as long as an identified set 
of controls remains in place. This program supports AC 5.2 to ensure that the requirements are 
met and that the determination that criticalities are incredible remains valid. 

One general assumption (transuranic (TRU) waste containers contain no more than 
200grams of fissionable material in drums) and two requirements (Type B and metal waste 
containers shall be designed and used in a manner to preclude a criticality as long as the 
containers remain intact) were utilized in the safety analysis to maintain the incredibility of a 
criticality accident in the Building 99 1 Complex. 

3.6- EMERGENCY RESPONSE 

The Emergency Response program provides the plans, procedures, and resources 
necessary to respond to emergencies. The program is based on a comprehensive understanding 
of the hazards and potential radiological and hazardous material release mechanisms present in 
the Complex. Emergency Response supplements and depends on engineered features and 
systems as well as the Fire Protection and Radiation Protection programs; collectively, these 
prograins effectively minimize the occurrence of and mitigate accidents. 

The program protects Building 991 Complex personnel through management planning; 
designation of an Emergency Response Organization; training and drills (Site-wide and 
Complex-specific) for possible abnormal events, including fxes and spills; and personnel 
accountability during complex evacuation. During an abnormal event, the program provides the 
necessary trained emergency response personnel to aid in mitigation of the event to provide 
protection of the immediate worker, CW, and the MOI. Program elements of Emergency 
Response also include pre-planned actions, prompt and accurate emergency classifrcations, and 
timely notifications of the Emergency Response Organization. 

The Emergency Response program is implemented by the Rocky Flats Environmental 
Technology Site Emergency Plan (Ref. 16) as augmented by the Building 991 Emergency 
Response Operations procedure (Ref. 17). 

3.7 ENVIRONMENTAL PROTECTION AND WASTE MANAGEMENT 

The Environmental Protection and Waste Management programs provide for managing 
radioactive and other hazardous waste material inventories, controlling building effluents, and 
managing waste generation (e.g., waste minimization), storage, treatment, and packaging. Waste 
management and environmental protection regulations establish the minimum standards for the 
discharge, generation, storage, or transportation of specified hazardous or toxic materials. These 
programs, in complying with the standards set by waste management and environmental 
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protection regulations, reduce the risks of hazardous and radioactive material spills by ensuring 
appropriate packaging, inspection, and storage of those materials. These programs also aid in 
the detection of confinement degradation (drips and leaks) through routine 
surveillancdinspections. In addition, the programs assist with appropriate response planning and 
preparation for events such as hazardous material spills. 

Requirements for the Environmental Protection and Waste Management programs are 
defined by the Colorado Code of Regulations 6 CCR 1007-3 (Ref. 18) and 5 CCR 1001-3, 4, 5, 
and 17 (Ref. 19), 40 CFR Part 148 (Ref. 20), and 40 CFR Parts 260-282 (Ref. 21), and 
implemented by the Hazardous Wate Requirements MmaZ (Ref. 22). 

3.8 FIRE PROTECTION 

The Fire Protection program provides fire protection engineering and hazards analysis, 
fire prevention requirements (control of combustibles, transient fire loads, hot work, and ignition 
sources; inspections; and training), and fire response. Fire response plans, training, and drills, as 
well as the inspection, testing, and maintenance of engineered fire protection and notification 
systems aid in the mitigation of the effects of a fire, fire fighting capability, and property loss 
minimization if a fire should occur. 

The Fire Protection program is implemented by the relevant sections of the Health and 
sdety Practices M m a l  (Ref. 23), which includes the Fire Protection Poky,  Programs, 
@'ganimtion (Section 30.00); Fire and Life Sa@@ (Section 32.00); BuiIding and FaciIig 
(Sectioh 33.00); and Fire Protection (Section 34.00). 

3.9 SAFETY AND INDUSTRIAL HYGIENE 

The Safety and Industrial Hygiene program contains provisions to implement federal 
regulations addressing standard industrial hazards. Precedents for controlling standard industrial 
hazards are well established through institutionalized standards, guidelines, and good practices. 
Industrial Safety is generally implemented in concert with other SMP requirements. 

The standards for the Safety and Industrial Hygiene program are 29CFRPart 1910 
(Ref. 24) and portions of 29 CFR Part 1926 (Ref. 25), and are implemented by the relevant 
procedures of the Health and Sdety Practices M m a l  (Ref. 23) based upon the hazards of the 
work on an activity-by-activity basis and in MAN-072-0S&IHPM, Occupational Safety and 
Industrial Hygiene Program M m a l  (Ref. 26). 

3.10 MAINTENANCE 

Testing, sweillance, and maintenance is accomplished predominately within the 
Maintenance program, which ensures that safety SSCs perform their intended safety functions. 
Provisions of the ,Maintenance program specify that maintenance tasks be performed safely and 
within the Building991 authorization basis. The program also integrates work control 
processes, including the identification, request, planning, implementation of maintenance, and 
testing, with engineering support and required safety and technical reviews. Maintenance of 
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safety SSCs relies on the development and use of work plans that have been properly 
documented, reviewed, and approved. Testing is usually accomplished via surveillances prior to 
returning the SSCs to service. 

Surveillances consisting o f  testing, calibration, and inspections are conducted to ensure 
that the operability of safety SSCs is maintained so that operations are w i h  the specified 
TSRs. The performance of 
surveillances is typically conducted by the cognizant organization (e.g., Fire Department) for the 
safety SSC. 

Surveillances are conducted in accordance with the TSRs. 

The Maintenance program is implemented by the Integrated Work Control Program 
MmaZ (Ref. 27) and the surveillance portion of the Maintenance program is implemented by 
the Conduct of Operations Mamal (Ref. 28). 

3.11 NUCLEAR SAFETY 

The Nuclear Safety program provides safety evaluations, analyses, and reviews of 
building activities that potentially affect the health and safety of the public andlor workers or the 
protection of the environment. The program includes a process (USQD) for conducting safety 
evaluations of proposed activities, Building 99 1 Complex modifications, operational tests, and 
experiments. Additional provisions include the documentation, review, and approval of activity 
and complex-specific accident analyses. The Nuclear Safety program supports Configuration 
Management and is integrated with Maintenance; Training; and Work Control programs to 
identify and analyze the probability and consequences of potential nuclear andor chemical 
accidents. Nuclear Safety further supports safe operations by conducting evaluations of the 
complex safely basis (e.g.,USQD process) and ensuring appropriate approval authority and 
annual updating of the documented authorization basis. 

Independent reviews and audits serve as a performance assurance function. By ensuring 
safety of operations and adequacy of work authorization and documentation affecting operation 
of the Building 991 Complex, independent reviews and audits provide defense-in-depth. The 
independent review and audit system is a hierarchical function. The upper most level is the 
Environmental Safety & Health (ES&H) Council whose members are drawn from senior 
management of the Site integrating contractor and subcontractors. The RMRS Waste Operations 
Review Committee, second level in-line independent engineering reviews, and other 
management reviews and assessments comprise additional tiers. The Committee considers 
nuclear safety issues, including physical changes to the complex, which could affect the safety 
envelope of the complex considering all receptors. 

The Nude& Safety program is implemented by the Site Nuclear Safety M m a l  
(Ref. lo), the Safey Evaluation Screen process (Ref. 29), and the Unreviewed Safety Question 
Determination process (Ref. 6) .  
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3.12 OCCURRENCE REPORTING 

The Occurrence Reporting program provides for the timely reporting of occurrences that 
could affect the safety of  the public, seriously impact the intended purposes of the Site facilities, 
have an adverse affect on the environment, or endanger the health and safety of the workers 
Actual and potential TSR Violations or TSR Out-Of-Tolerance conditions are reported to 
cognizant management and to the DOE. Provisions of  the program specify the processes for 
occurrence categorization, notification, investigation, root cause analysis, development of  
corrective actions, tracking o f  corrective actions to completion, and lessons-learned 
determination. 

The Occurrence Reporting program is implemented by the Occurrence Reporting 
Process (Ref. 30) procedure. 

3.13 QUALITY ASSURANCE 

The Quality Assurance (QA) program assures a consistent and appropriate application of 
quality requirements to the performance of  activities using a graded approach. Safety, 
reliability, and performance are maximized through the application of  effective management 
systems and graded controls commensurate with the risks posed by complex activities. Separate 
Quality Assurance Programs (QAPs) have been prepared that are similar in technical content, 
but differ in scope and applicability. One QAP is applicable to nuclear facilities activities with 
radiological’risks and is subject to DOE enforcement. The other QAP is applicable to non- 
nuclear’facilities and is a contractual obligation. 

- 

QAP requirements are management systems, which are implemented through existing 
Site procedures and programs. The purpose o f  these management systems is to assist 
organizations in the accomplishment of  mission objectives; to ensure work is planned and 
performed in accordance with regulatory and contractual requirements; and to ensure complex 
activities are conducted in an efficient and effective manner. QA is a shared, interdisciplinary 
function. It involves management and immediate worker contributions from all organizations 
responsible for performing activities to independently verify that activities comply with 
specified standards and requirements. The QAP establishes ten criteria associated with 
management, performance, and assessment: program, personnel training and qualification, 
quality improvement, documents and records, work processes, design, procurement, inspection 
and acceptance testing, management assessment, and independent assessment. 

An element of the QA program is the Management Assessment program. This program 
requires assessments be conducted to provide assurance to facility management of adequate 
implementation o f  SMPs and TSRs and to determine the effectiveness of those programs in 
support of facility operations. This program provides for early self-discovery and correction of 
performance problems. 

The QA program is defined in the Rocky Mountain Remediation Services Qual@ 
A&rance Program Description (Ref. 3 1). 
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3.14 RADIATION PROTECTION 

The Radiation Protection program implements standards, limits, and program 
requirements for protecting individuals from exposure to radioactive materials during the 
conduct of work activities. The program adheres to the fundamental principles of As Low As 
Reasonably Achievable (ALARA). The protection of personnel from radioactive materials is 
accomplished through radiological surveillance, contamination control, and minimization of 
personnel exposure to penetrating radiation. The program provides for personnel dosimetry, the 
surveillance and maintenance of engineered radiation protection systems, a radiation work 
permit process, and area surveillance and posting. Radiological protection for planned activities 
are ensured through reviews of work control documents, pre-job surveys, and the specification 
of personal protective equipment. Personnel exposures are formally tracked, recorded, and 
reported back to individuals. Exposure histories undergo periodic review. 

Site standards for Radiation Protection are defmed in 10 CFRPart 835 (Ref. 32) and are 
implemented by the M a t i o n  Protection Program (Ref. 33)  manual. 

3.15 RECORDS MANAGEMENT AND DOCUMENT CONTROL 

The Records Management and Document Control program addresses the criteria and 
processes necessary to control documents and retain records of activities affecting safety at the 
Site. The systematic approach to records management at the Site includes control, storage, 
retention, and disposal of records and documents. This program provides the processes for 
ensuring the use of appropriate and current documents for operations and maintenance. This 
program also ensures that the records of compliance are available to demonstrate the ongoing 
protection of the worker, the public, and the environment. 

Records generated at the Site are controlled in accordance with the Recorh Mmagemenf 
Documents are distributed and controlled in Guidbnce fur ReCora3 Sources (Ref. 34). 

accordance with the Document Control Program (Ref. 35). 

3.16 TRAINING 

The Training program provides for the generation of accurate and consistent training of 
personnel to ensure the proper conduct of activities in the Building 991 Complex. This program 
provides the framework to ensure that personnel are knowledgeable of the hazards and capable 
of appropriate responses to upset conditions. A result of this program is that the appropnate 
collective knowledge of technical, safety, and operations professionals is transferred to the 
worker for the performance of activities. 

Provisions of the Training program establish applicable training needs based on activities 
and associated hazards, operational experiences, and lessons learned. The Training program also 
establishes qualification standards graded to the safety significance of the job function, and 
establishes the documentation needed to assist complex operations in assigning adequately 
trained personnel to activities. 
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The Training program is implemented by the Training User's M m a l  (Ref. 36) and the 
RMRS Training Program M m a l  (Ref. 37). 

3.17 TRANSPORTATION 

The Transportation program specifies safe packaging for on-site and off-site 
transportation of radioactive and hazardous materials to reduce the likelihood of a radioactive 
and hazardous material release and to reduce accident consequences. Facility management is 
ultimately responsible for the safe and compliant packaging of material that it releases for 
transport. The Transportation program describes a process for the incorporation of packaging 
requirements into work control documents, and defines training requirements for personnel 
involved in packaging and shipment of hazardous materials. Specific to the safe packaging o f  
hazardous materials for off-site shipment, Department of Transportation (DOT) regulations 
contain the minimum standards for protecting workers, the public, and the environment from the 
inadvertent handling or impact-related release of containerized hazardous materials. 

The Transpoitation program is implemented by the Rocky Flats Transportation Safer>, 
M m a I  (Ref. 38). 

3.18 WORK CONTROL 

The Work Control program encompasses the processes for conducting operations and the 
control .of activities in the complex. The program provides an accurate, disciplined, and formal 
methodology for performing work and operating the facility. It promotes implementation of a 
set of standards that establish safe Operations. Provisions of the progrm specify that all work IS 

performed by appropriately trained personnel using adequate and controlled procedures; that 
work is properly supervised; that prior approval of all work is obtained; and that accountability 
exists for work performance. The program also provides processes for monitoring facility 
operations through functions such as log keeping, conduct of rounds, and internal surveillances 
Elements comprising this program, which are implemented -through program procedures, 
include: conduct of operations, pre-evolution briefings, internal surveillance program, sh fi 
operating rounds, control of on-shift training, operations orders, safety SSCs operational status. 
independent verification, TSR tracking and documentation, communications criteria, operatmg 
area logs and records, plan of the day, controlled deactivation of  alarms, control of Caution 
Tags, termination of operations process, and operability determination process. 

Facility and Building Managers also use Work Control to plan and authorize existing and 
emergent activities for placement on the POD. Thus, Work Control is an integral part of daily 
operations and maintenance within the complex, and an effective tool for reducing the 
occurrence of accidents by ensuring that no unanalyzed or unauthorized work is performed 
Work Control provides a disciplined approach to defining and evaluating the hazards prior to the 
performance of new activities. To ensure safe performance, each emergent activity is defined 
and a graded hazard assessment is performed, as necessary, to establish appropnate 
procedure-level controls and to verify the adequacy of the complex-level control set established 
by this FSAR To complete this verification, the results of the assessment are compared with the 
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activities and hazard assessment analyzed in the FSAR and with the complex-level control set 
established by the FSAR.. If the activity and its hazards are within the safety envelope as 
established by the FSAR, conduct of the activity is enveloped. If the activity is not enveloped, 
the USQD process is invoked. 

The Work Control program is implemented by the Conduct of Operations Manual 
(Ref. 28). 
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4. W A R D  AND ACCIDENT ANALYSIS SUMMARY 

This chapter provides a summary o f  the hazard evaluation and accident analysis 
performed for the Building 991 Complex. The hazard evaluation and accident analysis is 
documented in NSTR-011-98, Safe@ Anabsis for the Building 991 Complex Final Safety 
Analysis Report (Ref. 1) and is considered an integral part of the authorization basis (AB) for the 
Building 99 1 Complex. 

4.1 INTRODUCTION 

Various hazards are currently present in the Building991 Complex and are fully 
discussed in Reference 1. The most significant hazards with potential to impact public risk 
found in the Building 991 Complex are associated with radioactive materials in the form of 
Category I and II Special Nuclear Materials (SNM) and radioactive wastes. The Category I. and 
11 SNM is only found in Department o f  Transportation (DOT) approved, TypeB shipping 
containers which are received by Building 991 and staged in the facility in preparation for 
off-site shipment. The radioactive waste materials are primarily stored in 55-gallon drums 
meeting on-site shipping specifications andor DOT specifications; however, the facility may 
receive and store Transuranic Package Transporter 11 (TRUPACT II) Standard Waste Boxes 
(SWBs) and DOT-7A, Type A Metal Waste Boxes. The 55-gdon waste dru.ms may be standard 
Transuranic (TRU) waste drums or Pipe Overpack Containers (POCs). In addition, wooden 
Low-Level Waste (LLW) crates may be received and stored under the Building 991 West Dock 
Canopy Area. 

NSTR-011-98 addresses the identification and the evaluation of  the hma& associated 
with the Building991 Complex primary mission: movement and storage of hazardous 
radioactive materialdwaste. It evaluates the consequences of postulated accidents leading to 
radiological andor toxicological (chemical) releases which may be caused by internal, external, 
and natural phenomena-related events. NSTR-0 1 1-98 presents the evaluated potential 
consequences and risks (frequency times consequence) to workers, both immediate and 
collocated, and the public, as represented by the maximum [exposed] off-site individual (MOI) 
It also identifies preventive andor mitigative features (structures, systems, and components 
(SSCs) or elements of  administrative programs) credited to reduce risk by lowering postulated 
accident frequencies and/or by reducing receptor consequences so that an appropriate set of 
operational controls couId be derived. In addition, discussions addressing hazard identification, 
hazard evaluation, accident analysis methodology, risk classification methodology, and final 
nuclear facility hazard classification are presented in NSTR-011-98. 

4.2 REQUIREMENTS 

The standards, regulations, and DOE Orders reviewed in support of the development of 
the AB for the Building 991 Complex are listed below. Only portions of  the listed documents 
are relevant to this Final Safety Analysis Report (FSAR); namely, those that cover requirements 
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pertinent to FSAR preparation, hazard identification and evaluation, Safety Analysis, risk 
classification, nuclear facility hazard classification, and operational controls. A comprehensive 
listing of standards and regulations addressing occupational safety and environmental protection 
is not provided. 

Facility Safety, DOE Order 420.1 (Ref. 2): 

This Order addresses operational controls dealing with Natural Phenomena Hazards 
Mitigation, Fire Protection, General Design Criteria, and Criticality Safety. 

Nuclear Safety Analysis Reports, DOE Order 5480.23 (Ref. 3): 

This Order specifies the requirement for FSAR preparation for nuclear facilities. The 
Order also specifies that the FSAR should include identification and evaluation of 
both nuclear and non nuclear hazards. 

Hazard Categorimtion and Accident Analjsis Techniques for Compliance with DOE 
Order 5480.23, Nuclear Safety Analysis Reports, DOE Standard 1027-92 (Ref. 4): 

This Standard addresses nuclear facility hazard classification by defining threshold 
gram/ curie facility inventory limits for various radionuclides corresponding to 
Hazard Category 2 and 3 nuclear facilities. 

Guidance for Preparation of DOE5480.22 VSR) and DOE5480.23 (SA.$) 
Implementation Plans, DOE Standard 301 1-94 (Ref. 5): 

This Standard addresses hazard identification and evaluation by providing guidance 
on performing a Preliminary Hazards Analysis (PHA). The Standard also addresses 
risk classification by defining candidate consequence evaluation guidelines and risk 
categories for postulated accident scenarios. 

Preparation Guide for US. Department of Energy Nomeactor Nuclear Facility 
Sq6ety Analysis Reports, DOE Standard 3009-94 (Ref. 6): 

This Standard addresses FSAR preparation by providing guidance on the 
implementation of DOE Order5480.23. The Standard also addresses hazard 
identification / evaluation and Safety Analysis by providing guidance on the analysis 
techniques and level of detail. 

Nuclear Safity Management Quality Assurance Requirements, Code of Federal 
Regulations, 10 CFR 830, Department of Energy, Washington, D. C., 1995 (Ref. 7 )  

This Code of Federal Regulation (CFR) subpart addresses operational controls by 
prescribing quality assurance requirements that are generally applicable to DOE 
nuclear facilities. 

. 
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4.3 METHODOLOGY 

4.3.1 Overview of the Hazards and Accident Analysis Process 

The Safety Analysis presented in NSTR-011-98 used a Preliminary Hazard Analysis 
@“A) technique to identify and evaluate the hazards and postulated accident scenarios 
associated with the Building 991 Complex. This technique began by identifying existing or 
potential hazards (eg., radioactive sources, radioactive wastes, chemicals, or non-material 
hazards (e.g., thermal energy sources, pressure sources, electrical energy sources)) in terns of 
quantity, form, packaging, location, affected or afTecting activities, and recognized preventive 
and/or mitigative features (SSCs or elements of administrative programs) associated with the 
hazard. 

Based on the infomation developed by the PHA and presented in the hazards description 
table, determinations were made on whether further evaluation of specific haziirds were 
necessary. In general, no further evaluation was performed on those hazards: (1) which could 
be characterized as Standard Industrial Hazards and (2) which had limited impact on postulated 
accident initiation frequency, accident mitigation, and accident consequences. Industrial hazards 
that could only lead to occupational injuries or illnesses were considered addressed by the 
Industrial Hygiene and Safety program, as discussed in Chapter3, Safety Management 
Programs. 

For those hazards determined to require further evaluation, a hazards evaluation matrix 
was developed relating identified Building 99 1 Complex activities with mrresponding hazards in 
order to derive postulated accident scenarios. For each postulated accident scenario, the hazards 
evaluation matrix presented: (1) scenario descriptive information including the corresponding 
activity and hazard leading to the scenario; (2) a categorization of the accident type; and (3) a 
qualitative assessment of scenario frequency, consequences, and risk class assuming identified, 
inherent preventive and mitigative fixitures were in place. Based on the information presented in 
the hazards evaluation matrix, postulated accident scenarios of higher risk were selected as 
candidate, bounding accident scenarios for M e r ,  detailed evaluation. Bounding accident 
scenarios were identified for each o f  those postulated accident scenarios that were not canied 
forward for further analysis. Any inherent preventive andor mitigative features associated with 
the bounded scenarios that r d t e d  in the scenario being low risk were assigned to the bounding 
scenarios in order to carry forward all credited preventive and mitigative features. 

In some cases, a bounding accident scenario qualitative frequency assessment may have 
been further refined using event tree methodology displaying accident progression and impact of 
identified preventive and/or mitigative features. In all cases, the bounding accident scenario 
qualitative consequence assessment was refined using Site consequence evaluation tools 
Quantitative estimates of scenario initial [respirable] source terms (ISTs) were determined based 
on: (1) estimated damage ratios @Rs) associated with the postulated accident scenario; 
(2) bounding material-at-risk (MAR) estimates associated’ with analyzed activities and expected 
radioactive or chemical Containers; and (3) airborne respirable release fractions (ARRFs) taken 
from Airborne Release Fractiondbtes and Respirable Fractions for Nonreactor Nuclear 
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Facilities, DOE-HDBK-30 10-94 (Ref. 8), for radioactive material release scenarios. Scenario 
consequences were then determined using: (1) the ISTs; (2) estimates of applicable, facility 
leakpath factors; (3) Site atmospheric dispersion values; (4) receptor breathing rates for 
radioactive material releases; and (5) dose conversion factors for radioactive material releases. 
Risk classifications of the bounding accident scenarios were then determined using a qualitative 
binning methodology based on the refined accident frequency and the newly determined 
quantitative estimates of accident consequence. 

HIGH 

MODERATE 

LOW 

- 

In those cases where a bounding accident scenario was determined to present a high risk, 
evaluations were performed to identify any additional preventive or mitigative features that 
could be used to lower the scenario risk. This evaluation was presented in the Control Set 
AdequacyNuInerability section of each accident scenario. The adequacy of and vulnerability 
associated with credited preventive and mitigative features were presented for each accident 
scenario. Risk dominant accident scenarios (i.e., sceneos presenting the highest risk following 
the crediting of preventive and mitigative features) at the completion of the Safety Analysis 
evaluations were then presented incorporating the results of the discussion in the Control Set 
AdequacyNulnerability section (this discussion has been repeated in this chapter in Section 4.6). 

Il I I 

m II I 

IV m III 
-I 

4.3.2 Risk Classification Methodology 

The risks associated with postulated accident scenarios identified in the hazard evaluation 
tables or evaluated as bounding accident scenarios, as discussed in the previous section, were 
categorized according to a combmation of the scenario frequencies and consequences, as shown 
in Table 4-1. The categorization bins accident scenario risk into one of four risk classes. For the 
purpose of this document, risks associated with Risk Class I accident scenarios were considered 
major, risks associated with Risk ClassII scenarios were serious, Risk ClassIII accident 
scenario risks were marginal, and Risk Class N accident scenario risks were considered 
negligible. In addition, Risk Class I and II accident scenarios were considered to be high-risk 
scenarios, and Risk Class III and N scenarios were considered to be low-risk scenarios. The risk 
class associated with each of the accident scenarios identified and evaluated in NSTR-011-98 
was determined based on the Table 4-1 categorization scheme. 

Table 4-1 Risk Classes - Frequency Versus Consequence 
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As stated earlier, inherent preventive and mitigative features required to be in place in 
order to maintain those Risk Class111 and IV accident scenarios identified in the hazard 
evaluation tables as low-risk scenarios were carried forward with corresponding bounding 
accident scenarios. Postulated accident scenarios identified in the hazard evaluation tables as 
Risk Class I or I1 scenarios were evaluated fiuther to determine if any preventive or mitigative 
features exist, which if implemented, could reduce the scenario risk to a Risk Class 111 or IV 
category. The collection of the credited preventive and mitigative features associated with initial 
and bounding scenario evaluations were then carried forward into the development of the control 
set in Appendix A, Building 99 I Complex Technical Safety Requirements. 

For those postulated accident scenarios that were evaluated to be Risk Class1 or I1 
scenarios and for which no preventive or mitigative features were identified to reduce the 
scenario risk class, discussions related to the acceptability of the high-risk scenarios was 
provided in the Control Set AdequacyNulnerability discussion of each accident scenario to 
ensure that the DOE is cognizant of facility risks. 

The application of Table 4-1 requires frequency bin and consequence bin assignments. 
Frequency bin assignments are in accordance with DOE-STD-3011-94; i.e., events more 
frequent than 10-2peryear are classified as anticipted, those with frequencies between 
10"' per year and 10" per year are classified as unlike&, and those less frequent than 
10"' per year are classified as extremely unlikely. These frequency bin terms and assignments are 
consistent with DOE-STD-3009-94 qualitative likelihood classifications. Low-likelihood 
high-risk scenarios were identified and discussed in those instances where the risk potential of 
the postulated accident scenario was judged to be significant relative to other credible scenarios. 
Estimates of scenario frequency are generally qualitative but may be quantitatively defmed, in 
some cases, with the use of event trees. In cases where sufficient qualitative arguments for 
lower, accident scenario frequencies cannot be made, the scenario is classified as anticiwed. 

4.3.2.1 Radiological Risk 

Radiological dose consequence evaluations were performed using the following equation: 

Dose== * DR * ARRF * LPF * x/Q * BR * DCF /PDC 

where MAR is the radioactive material-at-risk (in grams, varies with scenario); 
DR is the MAR damage ratio (varies with scenario); 
ARRJ? is the airborne respirable release fraction (varies with form of radioactive 

LPF is the facility leakpath factor (initially set to 1.0, varies with scenario); 
x/Q is the atmospheric dispersion factor (in s/m3, varies with receptor and scenario); 
BR is the receptor breathing rate (in m3/s, set for heavy activity); 
DCF is the radiological material dose conversion factor (in redgram, varies with 

material and scenario); 

material type); and 
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PDC is the plume duration correction factor (varies with scenario). 

The PDC value is used for accident scenarios with a duration longer than 10 minutes 
(e.g., large fires). The PDC value is used to modify the atmospheric dispersion value to correct 
for plume meander during the scenario. The formula used for determining plume meander for 
longer duration releases is as follows: 

PDC = (plume duration in minutes / time base)” 

where the time base is 10 minutes; “n” has a value of 0.2 if the plume duration is less than or 
equal to 60 minutes; otherwise, “n” has a value of 0.25. 

The atmospheric dispersion factors (x/Q values) used in the radiological dose 
consequence evaluations are based on the receptor (i.e., distance from the point of release), the 
type of accident scenario (Le., non-lofted plume or lofted plume), and modeling assumpkons 
(i-e., use of conservative 95’h percentile values or median (50& percentile) values). In most cases, 
the atmospheric dispersion factors represent 95* percentile x/Q values developed from an 
analysis of actual Site weather data. Two receptors are identified for analysis: (1) the public as 
represented by the maximum off-site individual (MOI) and (2) the collocated worker ( C y .  

The shortest possible distance from the Building 991 Complex to a MOI located at the 
Site boundary was determined to be 2,367 meters using tables found in RFP-5098, Safety 
Analysis and Risk Assessment Handbook (SARAH) (Ref. 9) and this distance is used in the 
determination of MOI x/Q values, in most cases, as part of radiological dose consequence 
evaluations. As in the case of the CW, if the maximum x/Q value is realized at a distance 
greater than 2,367 meters as a result of accident scenario modeling assumptions, the higher xlQ 
value is used in the analysis. For example, the maximum, 9 5 ~  percentile x/Q value for the MOI 
for a lofted plume occurs at a distance of 4,020 meters since the plume is “lofted” over the MOI 
at the Site boundary, as discussed in RFP-4965, Reference Computations of Public Dose and 
Cancer Risk from Airborne Releases of Uranium and C,hss W Plutonium (Ref. 10). 

The CW distance from the point of release, for most cases, has been set at 100 meters to 
be consistent with other safety analyses at the Site (e.g., the Safety Analysis Reports (SARs) for 
Building 906 and the 7501904 Pads (Ref. 11 and Ref. 12, respectively)). This approach departs 
from the distance of 600 meters which is suggested for use by DOE-STD-3011-94 (Ref. 5) If 
the maximum x/Q value is realized at a distance greater than 100 meters as a result of accident 
scenario modeling assumptions, the higher x/Q value is used in the analysis. For example, the 
maximum, median x/Q value for the CW for a lofted plume occws at a distance greater than 
100 meters since the plume is “lofted” over the CW at 100 meters. This overall approach for 
analyzing CW radiological dose consequences is more conservative than the DOE Standard 
approach and is appropriate for the following reasons: (1) many CWs are closer to the 
Building991 Complex than 600meters due to the proximity of other Site facilities and the 
compactness of the Site; (2) the minimum distance used in formulations supporting the Gaussian 
plume atmospheric dispersion model is 100 meters; and (3) distances associated with evaluated 
maximum x/Q values occurring beyond 100 meters are encompassed by the Site boundary. 
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The term "immediate worker'' (IW) is used to describe the individual who could be 
located in close proximity to the postulated accident scenario release location or who could be 
located within the Building 991 Complex. For immediate worker consequences, a qualitative 
judgment of acute radiological effects is made. It does not include latent cancer effects, per the 
guidance provided in DOE-STD-3009-94 (Ref. 6). Scenario related effects (e.g., burns from 
frres, injuries from energetic events) are discussed in the accident scenario summaries but are not 
included in the determination of the scenario risk class. 

HIGH 

MODERATE 

LOW 

Radiological dose consequences corresponding to the High, Moderate, and LOW 
consequence bins identifed in Table4-1 are defined by the comparison criteria developed in 
DOE-STD-3011-94 and shown in Table 4-2. Radiological dose consequence bin thresholds for 
the MOI and CW are defined in terms of 50-yeary Committed Effective Dose Equivalent 
(CEDE) radiological doses. As stated above, radiological dose consequences for the IW are 
determined qualitatively; thereforey the radiological dose consequence bin thresholds for the IW 
are defmed qualitatively. 

prompt death 

criticalities1 

sen'.ous mjmy 
junmitigated fires, 
emlosions. mills: 

mitigated esplosions~ 

< MODERATE 
{mitigated fires- soills1 

dose>5rem dose >25 rem junmitieatWxni~Pd 

5 rem2 dose > 0.1 rem 25 rem 2- dose> 0.5 rem 

0.1 rem 2 dose 0.5 rem 2- dose 

Table 4-2 Radiological Dose Consequence Bin Thresholds 

Table4-2 also displass a set of aualitative guidelines for assessment of immediate 
worker consequences. Deviations from these guidefines mav occur for specific accident 
scenarios based on the amount of credit taken for miticathe features. Actual immediate worker 
consequence assessments take into account the follotving considerations: 

Timing of Radiolo~cd Release - Some accident scenarios. like frres. can develop 
auicklv. but not so quiclciv as to preclude evacuation as an effective mitigation 
measute. Other scenarios. like criticalities or explosions. can entail siaificantlv 
more ratid radiolo~cal emosure, lessening the irnuact of evacuation on 
conseciuences. 
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0 Hazard Warning - The availability of a reliable hazard warning and the timing of the 
warnin? relative to significant radioloqical ex~osr~re may imr>act immediate worker 
consequences. Warning mav be provided bv engineered systems (e.$. fire alarms. 
warnins announcements on the Life Sa.fety/Disaster Warning (LS/DW) system) or by 
the event itself ( e . ~ . .  smoke from a fire. drum lid displacement). 

Scenario Impact on Protective Action Capabilitv - Accident scenarios involving 
energetic events. like explosions. can cause damage to structures or injury to 
personnel. The structural damage and/or personnel iniuv can impede immediate 
worker egress. thus. increasin? Dotential radiological consequences. 

0 Appropriate Focus for Preventive or Mitigative Measures - The onlv effective 
measures to protect the immediate worker for some accident scenarios. like 
criticalities. may be Dreventive. However. other workers in the facility ma17 be aided 
by mitigative measures. Consequences to the attending worker in such an instance 
mav not be a useful test of the adequacv of proposed mitinative measures. 

Potential ExDosure Magnitude and Exposure Pathway - The severity of radiological 
iniunr is a k c t i o n  of the magnitude of the accident scenario release and the 
pathwavs for transport to and absorption bv workers. Inhalation is tvpicallv the 
dominant exposure Dathwav. 

Consequence 'L;',certaintv for the Immediate Worker - The radiolocricd thresholds for 
promDt death and serious iniurv vary among individuals and are stochastic effects. Ln 
a auantitative immediate worker conseauence evaluation. anv defined radiological 
thresholds would .have to be compared to Iodized radioios;ical doses that are 
difficult to calculate and are bevond the scope of this effort. Thus. a aualitative 
evaluation of immediate worker consequences is imdemented and the methodolorn 
emolovs conservatism. When the aual itative evaluation conservatism is combined 
with the effectiveness of imposed controis. the actual immediate worker protection 
may be more effective than a quantitative radiolosrical threshold and evaluation 
would require. 

Radiological doses for the MOI and CJV were calculated using the Radiological Dose 
Template (Ref. 13) and are documented, along with the accompanying assumptions, in 
NSTR-011-98 (Ref. 1). 

4.3.2.2 Chemical And Other Hazardous Material Risk 

Toxicological consequence evaluations for postulated accident scenarios involving 
chemicals and other hazardous materials were determined using a combination of qualitative and 
quantitative evaluation techniques as discussed below. The receptors identified for analysis 
were: (1) the MOI; (2) the CW; and (3) the IW. The definition and location of the receptors of 
interest were the same as for the radiological consequence evaluations discussed in 
Section 4.3.2.1, RadiologicalRsk. 
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Hazardous materials can exist throughout a facility and may be in various forms. In 
support of the detehination of hazardous material risks, hazardous material inventories were 
defined in four general categories: (1) hazardous materials in waste; (2) process chemicals; 
(3) bulk or product chemicals; and (4) in situ hazardous materials. 

The hazardous materials in waste category includes Resource Conservation and Recovery 
Act (RCRA) containerized wastes, Toxic Substances Control Act (TSCA) containerized wastes, 
and non-RCRA / non-TSCA hazardous material containerized waste. The containers utilized for 
holding hazardous materials include, in part, 55-gallon drums, metal standard waste boxes, and 
wooden waste crates. The hazardous materials, in many cases, may be located in the same 
containers as radioactive materials. Infomation regarding cuntainerized waste may be obtained 
from the Site-wide Waste and Environmental Management System (WEMS) database or 
equivalent facility databases. These databases contain characterization information for each 
waste container including: waste type; container type; Item Description Code (IDC) 
designation; assigned Environmental Protection Agency (EPA) waste codes; and waste 
compatibility codes. 

The process chemicals category includes chemicals that have been introduced into 
processes that were suspended or never activated or have been introduced into current operating 
processes. Any chemical holdup in solution piping is included in this category. Process 
chemicals, in some cases, may contain radioactive materials. Information about process 
chemicals is generally determined by intemiews with facility personnel. 

The product or bulk chemicals category includes chemicals that are planned for use and 
are currently being stored in the facility. Bulk chemicals are generally not contaminated with 
radioactive materials. Information about bulk chemicals may be obtained from the Site-wide 
Integrated Chemical Management System (ICMS) database or equivalent facility databases. 

The in situ hazardous materials category includes hazardous materials that exist in the 
facility as part of structure (e.g., lead-base paints located on walls and floors; asbestos containing 
ceiling panels, floor tiles, or walls; polychlorinated-biphenyl (PCB) containing equipment like 
fluorescent lighting or transformers). In general, in situ hazardous materials are fixed in place 
and, in some cases, may be contaminated with radioactive materials. 

Hazardous chemicals and other materials in the facility that were identified as being in 
one of the four hazardous material categories were screened against: (1) the Threshold Planning 
Quantity (TPQ) values listed in List of Regulated Substances and Thresholds for Accidental 
Release Prevention, 40 CFR 355 (Ref. 14); (2) the Threshold Quantity (TQ) values listed in 
Process Safe& Management (PSk9 of Highly Hazardbus Chemicals, 29 CFR 1910.119, 
(Ref. 15) and Risk Management Programs for Chemical Accidental Release Prevention, 
40 CFR 68, (Ref. 16); and (3) the Reportable Quantity (R@ values listed in List of Hazardous 
Substances and Reportable Quantities, 40 CFR 302 (Ref. 17). Hazardous materials of interest 
that may be found on the Site are listed in Appendix D of the SARAH (Ref. 9) along with TPQ, 
TQ, and RQ values. If the quantity of the hazardous material in the facility was below TPQ, 
TQ, and RQ values, the material did not require further evaluation. 
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For hazardous materials that did not have TPQ or TQ values but did have RQ values and 
the quantity of material in the facility exceeded the RQ value, qualitative arguments dealing with 
dispersibility and programmatic controls associated with the hazard were used to complete the 
hazard evaluation. These types of hazardous materials, in general, only pose threats to the IW 
andlor the environment and not to the CW or the public. 

For hazardous materials with facility quantities in excess of specified TPQ or TQ values, 
a quantitative evaluation of accidental releases of the material was performed. Determinations 
were made of chemical concentrations at the CW and MOI receptor locations using 
Site-accepted chemical dispersion modeling tools as identified in the SARAH (Ref. 9). There 
were no hazardous materials in the Building 991 Complex exceeding specified TPQ or TQ 
values. 

For immediate worker consequences, a qualitative judgment of acute toxicological 
effects was made. Scenario related effects (e.g., burns from fires, injuries from energetic events) 
were discussed in the accident scenario summaries but were not included in the determination of 
the scenario risk class. 

Toxicological consequences corresponding to the High, Moderate, and Low consequence 
bins identified in Table4-1 are defmed by the comparison criteria developed in 
DOE-STD-3011-94 and shown in Table 4-3. Toxicological consequence bin thresholds for the 
MOI and CW are defined in terms of Emergency Response Planning GuideZine (ERPG) values, 
published by the American Industrial Hygiene Association (Ref 18). These guidelines include a set 
of thr& numbers (ERPG-1, ERPG-2, and ERPG-3) that qt,anW the air concentrations for each 
chemical, corresponding to low, moderate, and severe health effects in humans exposed to the 
chemical concentration up to one hour. The “up to one hour” guideline in the defmition of ERPGs is 
interpreted to mean “peak 15-minute average” by the Energy Facility Contractors Group (EFCOG) 
Non-radiological Hazardous Materials Safety Analysis Subgroup. Concentrations of the various 
chemicals are calculated at the receptor locations and compared to the assigned ERPG values (or 
alternative values) in order to determine a consequence bin assignment in accordance with Table 4-3 
The Toxc Chemical Hazard CIm@ztion and Risk Accep-e Guidelines for Use in DOE 
Facilties (Ref. 19) discusses alternative standards for cases where no ERPG value has been assigned 
As stated above, toxicological consequences for the IW are determined qualitatively; therefore, 
the toxicologkal consequence bin thresholds for the lW are defmed qualitatively. 
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Table 4-3 Chemical Toxicological Consequence Bin Thresholds 

HIGH 

MODERATE 

LOW 

concentration > ERPG-2 concentxation > ERPG-3 prompt death 

not applicable not applicable serious injury 

concentraton I ERPG-2 concentmtion S ERPG-3 < MODERATE 
4 

4.4 HAZARD ANALYSIS 

4.4.1 Hazard Identification And Description 

NSTR-011-98 (Ref. 1) identifies the radioactive materials and other hazardous materials 
present in the Building 991 Complex as well as identifying hazards and energy sources that may 
contribute to a radiological or toxicological release. Initial hazard identifkation for the complex 
was accomplished by reviewing radiological and other hazardous material inventories currently 
in the facilities, by interviewing facility personnel for additional hazardous materials that may be 
present during the conduct of Building991 Complex activities, and by performing facility 
walkdown inspections. 

A standardized general hazard checklist presented in the SARAH was used during the 
walkdown to identify the general hazard categories present in the Building 991 Complex. The 
SARAH (Ref. 9) describes the checklist and its application. The hazards specific to the 
Building 991 Complex were identified in the general hazard checklist. Of the 13 hazard 
categories appearing on the general checklist., 11 hazards were found to be present in the 
Building 991 Complex. 

The general hazards identified were then summarized in more detail in a hazard 
description table in NSTR-011-98. The hazard description in the table and the corresponding 
text provided sufficient detail to justify the classification of identified hazards as Standard 
Industrial Hazards (ie. ,  hazards which only lead to occupational injuries or illnesses and which 
have limited impact on postulated accident. initiation frequency, accident mitigation, and 
accident consequences). Standard Industrial Hazards were considered to be sufficiently 
controlled by the set of SMP elements listed in Chapter 3, SNety Management Programs, and 
were not analyzed furlher in the NSTR-011-98. Hazards which were not classified as Standard 
Industrial Hazards were carried forward into the Safety Analysis. 
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4.4.2 Hazard Classification 

(criticality precluded) 
233u 

(criticality possiile) 
“W 

(criticality precluded) 
=TJ 

(criticality possiile) 
23%u 
”% 

(criticality precluded) 
”% 

(criticality possiile) 
2 4 1 b  

The DOE has provided guidance on the determination of a nuclear facility Hazard 
Category in DOE-STD-1027-92 (Ref. 4). The DOE Standard allows for the use of a facility 
inventory comparison to isotopic radiological thresholds, which are provided in the attachment 
to the Standard, to determine an initial nuclear facility Hazard Category. The determination of a 
facility Hazard Category primarily focuses on the radiological material inventories of the facility 
but consideration must be given to other hazardous materials or hazardous operations. 

220 23,000 4.2 440 

4.8 500 not applicable not applicable 

240 110,oO0,000 4.2 1,900,000 

0.0015 700 not applicable not applicable 

240 710,000,000 4.2 13,000,000 
56 900 0.52 8.4 

28 450 not applicable not applicable 

55 16 0.52 0.15 

The Hazard Category of a nuclear facility is used, in part, to determine if the facility is 
exempt from the requirements of DOE Order 5480.23 (Ref. 3) to develop a facility Saf‘ety 
Analysis Report (SAR). In addition, the nuclear facility Hazard Category can be used as one 
consideration in the Safety Analysis graded approach concept. 

The Building 991 Complex nuclear facility Hazard Category is initially determined using 
the isotopic radiological thresholds provided in the Standard. The radiological isotopes of 
interest for the Building 991 Complex include: (1) ?l?u in WG Pu; (2) 241Am in WG Pu and in 
higher concentrations associated with residue wastes; (3) 233U in waste containers and Type B 
shipping containers; (4) p5U in waste containers and Type B shipping containers; and (5) usU in 
waste containers and Type B shipping containers. The corresponding isotopic radiological 
thresholds are presented in Table 4-57. 

- 

Table 4-4 Hazard Category 2 and 3 Radiological Thresholds for Isotopes of Interest 

The Building 991 Complex may handle waste containers with maximum radioactive 
material loadings of weapons grade (WG) Pu equivalent (0.5 grams in a 55-gallon LLW drum; 
3 grams in a wooden LLW crate; 200 grams in a 55-gallon TRU drum; 320 grams in a 
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TRUPACT I1 SWB or metal waste box; and 1,255 grams in a POC) and TypeB shipping 
containers With up to 6,000 grams of WG Pu. The predominant radioactive materials that will 
be found in the Building 991 Complex are isotopes of plutonium blended with some americium 
rather than uranium. As shown in NSTR-011-98, the gram quantity radiological thresholds for 
23% and 241Am are less than comparable uranium isotope radiological thresholds. In addition, 
the radiological consequences of uranium in Type B shipping containers or waste containers is 
bounded by equivalent containers of WG Pu. For the above reasons, the container inventories of 
uranium isotopes are not of interest. 

Since the "'Pu content of WGPu is over 92% (see SARAH, Ref. 9), the upper bound 
WG Pu content of 5 TRU waste 55-gallon waste dnuns (approximately 920 grams of "'Pu), 
1 POC container (approximately 1,155 grams of "'Pu), 4 TRUPACT I1 SWB containers 
(approximately 1,180 grams of "%.I), or 4 metal waste boxes (approximately 1,180 grams of 
?Pu), would exceed the Hazard Category 2 threshold for "'Pu, even if a criticality is precluded 
Since the Building 991 Complex can potentially store thousands of waste containers, the 
complex can be considered a Hazard Category 2 nuclear facility. This categorization would be 
true even if the waste containers had inventories closer to LLW rather than the upper bound 
WG Pu content of TRU waste. 

~ 

Due to the potential "% content of the Building991 Complex waste containers, the 
Building 991 Complex is considered a Hazard Category 2 nuclear facility based on exceeding 
the Hazard Category 2 radiological threshold for the isotope even though DOE-STD-1027-92 
indicates that the inventory found in the TypeB shipping containers does not have to be 
considered in the complex inventory. 

4.4.3 Hazard Evaluation 

The hazard identification process in NSTR-011-98 identified 44 hazards or energy 
sources for the Building 991 Complex. Of the 44 hazards, 22 hazards or energy sources were 
characterized as Standard Industrial Hazards, which did not need to be carried forward for 
further hazard evaluation or analysis. The remaining 22 hazards or energy sources were M e r  
evaluated using a hazard evaluation process prior to performing an accident analysis for the 
Building 991 Complex. The hazards of most interest were Hazard 4 4  Categow I and I1 SNM, 
and Hazard 4B, Waste Containers. The remaining hazards and energy sources either act on these 
hazards (e.g., Hazard 7 4  Vehicles. Material Handling Eauipment) or are subsets of these 
hazards (e.g., Hazard 5D, PvroDhoric Materials). In support of the hazard evaluation process, 
logic diagrams were developed displaying the manner in which each of the remaining hazards 
and energy sources acted on Hazard 4A and Hazard 4B. It was not considered necessary to 
determine how other hazards and energy sources acted on the chemicals since chemicals were 
considered to be Standard Industrial Hazards. 

Initiating event trees were developed to link 20 of the 22 hazards/energy sources with 
releases of the two radioactive material hazards (Le., Category I and I1 SNM and waste 
containers). These event trees examined basic phenomenological mechanisms leading to failures 
of the SNM or waste containers. Paths through the event trees were preliminary accident 
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scenarios. A total of 37 event tree paths or accident scenarios were determined to be credible 
scenarios for consideration and further analysis in the hazard evaluation process. 

Based on defining eight general complex activities, five types of containers (i.e., Type B, 
POC, TRU waste, metal LLW, and wooden LLW containers), and 37 preliminary scenarios, the 
hazard evaluation process potentially could look at 1,480 scenario combinations of scenarios 
(i.e., 8 x 5 x 37). A hazard evaluation table was constructed which evaluated each scenario 
combination for likelihood and potential consequences. This process determined an initial risk 
class for each applicable and credible scenario. A total of 1,111 combinations were found to be 
not applicable, 205 combinations were not credible, and the remaining 164 cornbinations lead to 
credible scenario combinations with risk class designations based on DOE-STD-3011-94 
methodology (Ref. 5). Seventy-nine of the 164 combinations were initially determined to be 
Risk Class I or Risk Class II accident scenarios. The scenario initial risk class determination was 
based on the CW being the most limiting receptor. Assumptions or protective features that were 
used in the determination of the not credible scenarios were carried forward in the analysis for 
inclusion in the fmal control set. 

Bounding accident scenarios from the 164 scenario combinations were determined to 
reduce the number of scenarios that needed to be evaluated in the accident analysis. The intent 
of the process was to eliminate the evaluation of scenarios which would not provide: (1) any 
additional idormation about accident progression; (2) any additional understanding of facility 
risk; or (3) any additional control requirements associated with safe operations. The bounding 
accident scenario determination produced the following general accident scenarios for entry into 
the accident analysis process of NSTR-011-98: 

1. Facility Fires 

0 

0 

0 

2. spills 

0 

0 

The unlike& impact of a facility fire on a waste container storage area 
inventory (for each of LLW and TRU waste containers). 

The extremely unlike& impact of a transport vehicle fire at the dock on a 
transport vehicle inventory (for each of LLW and TRU waste containers). 

The exfrernely unZikeZy impact of a direct flame impingement torch fire on a 
single POC container. 

The anticipated spill of a single waste container or a single pallet of waste 
containers (for each of LLW and TRU waste containers). 

The unlikely spill of a n  entire room or area of waste containers resulting from 
facility structural failures (for each of LLW and TRU waste containers) and 

resulting from facility structural failures. 
the extremely unlike& spill of an entire room or area of POC containers I 
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3. Punctures 

The anticipared puncture of a single LLW container, the unlikely puncture of 
a single TRU waste container or a single pallet of TRU waste containers, and 
the extremely unlike& puncture of a single container (for each of Type B 
shipping and POC containers). 

The unlikely puncture of an entire room or area of waste containers resulting 
from facility structural failures (for each of LLW and TRU waste containers) 
and the extreme& unlike& puncture of an entire room or area of POC 
containers resulting from facility structural failures. 

4. Container Explosions 

0 The extremely mZih& explosion of a TRU waste container due to hydrogen 
generation and accumulation. 

5. Facility Explosions 

0 The extreme& unlike& impact of a facility explosion on a waste container 
storage area inventory (for each of LLW and TRU waste containers). 

6. Criticalities 

The unlike& rearrangement of an entire room or area of TRU waste containers 
resulting from facility structural failures leading to a criticality and the 
extremely unZikeZy rearrangement of an entire room or area of POC containers 
resulting from facility structural failures leading to a criticality. 

The exfremeZy unlike& rearrangement of an entire room of TRU waste 
containers resulting from a flammable gas explosion leading to a criticality 

7. Natural Phenomena and External Events 

Seismic events were determined to have the potential to initiate: (1) unlikely 
facility fire scenarios involving LLW and TRU waste containers; (2) unlikely 
spill scenarios involving LLW and TRU waste containers; (3)extremeIy 
unlike& spill scenarios involving POC and TypeB shipping containers; 
(4) unlike& puncture scenarios involving LLW and TRU waste containers; 
(5 )  extremely unlike& puncture scenarios involving POC and Type B shipping 
containers; (6) extreme& unlike& facility explosion scenarios involving LLW 
and TRU waste containers; (7) unlike& criticality scenarios involving TRU 
waste containers; and (8) extreme& unlike& criticality scenarios involving 
TRU waste, POC, and Type B shipping containers; 

0 Lightning events ‘were determined to have the potential to initiate: 
(1) unlike& facility fire scenarios involving LLW and TRU waste containers; 

Revision 1 
Swtcmber 1999 

4-15 Building 99 1 Complex FSAR 



(2)  extreme& unlikeZy facility explosion scenarios involving LLW and TRU 
waste containers; and (3) extreme4 unlike& criticality scenarios involving 
TRU waste containers; 

Aircraft crash events were determined to have the potential to initiate 
(1) extremely unlike& facility fire scenarios involving LLW and TRU waste 
containers; (2) extremeZy unlikely spill scenarios involving LLW and TRU 
waste containers; ( 3 )  extreme& unlike& puncture scenarios involving LLW 
and TRU waste containers; and (4)extremeb unZikeZy criticality scenarios 
involving TRU waste containers; 

Range fire events were determined to have the potential to initiate: 
(1) extreme& unlikely facility fire scenarios involving LLW and TRU waste 
containers; 

High wind events were determined to have the potential to initiate 
(1) anticipated spill scenarios involving LLW and TRU waste containers, 
(2) unlike& spill scenarios involving POC containers; (3)  anticipated puncture 
scenarios involving LLW and TRU waste containers; (4) unZikei'y puncture 
scenarios involving POC containers; ( 5 )  anticipated criticality scenarios 
involving TRU waste containers; (6) unlike& criticality scenarios involving 
POC containers; and (7)extremeZy unlikely criticality scenarios involving 
Type B shipping containers; 

Tornado events were determined to have the potential to initiate: (1) unlikely 
spill scenarios involving LLW and TRU waste containers; (2)extrernefy 
unlike& spill scenarios involving POC containers; (3)unlikely puncture 
scenarios involving LLW and TRU waste containers; (4) extreme& unZik& 
puncture scenarios involving POC containers; (5) unZih& criticality scenarios 
involving TRU waste containers; and (6)extrernely unZikeZy criticality 
scenarios involving POC and Type B shipping containers; 

0 Heavy rain events were determined to not have a credible potential to initiate 
any scenarios (flooding scenarios have little impact due to lack of 
contamination); 

Flooding events were determined to not have a credible potential to inioate 
any scenarios (flooding scenarios have little impact due to lack of 
contamination); 

Heavy snow events were determined to have the potential to initiate 
(1)anticipated spill scenarios involving LLW and TRU waste containers, 
(2) unlikely spill scenarios involving POC containers; (3) extremely unlrkei~. 
spill scenarios involving Type B shipping containers; (4)  anticipated puncture 
scenarios involving LLW and TRU waste containers; (5)unlikeb puncture 
scenarios involving POC containers; (6) extreme& unZikeZy puncture scenarios 
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involving Type B shipping containers; (7) anticipated criticality scenarios 
involving TRU waste containers; (8) unZikely criticality scenarios involving 
POC containers; and (9) extremely unlikely criticality scenarios involving 
Type B shipping containers; and 

Freezing events were determined to not have a credible potential to initiate 
any scenarios (flooding scenarios have little impact due to lack of 
contamination). 

The frequencies that were determined above, during the hazard evaluation process, were 
conservative estimates based on the assumptions, features, and requirements identified for the 
hazard evaluation. These frequencies were further refined during the accident analysis process. 

4.5 ACCIDENT ANALYSIS 

The accident analysis process examined each of  the bounding accident scenarios. The 
examination and analysis performed multiple bct ions including: (1) determination of any 
potential analysis variations for each accident scenario (e.g., a fire scenario can occur in an area 
supported by frre suppression and can occur in an area with no automatic fire suppression 
capability); (2) refinement of accident scenario progression; (3) refinement of accident scenario 
initial frequency bin assignment; (4)refmement of accident scenario initial consequence bin 
assignment; (5) determination of bounding accident scenario risk class; (6) identification of any 
additional protective features that could be credited to reduce the risk class associated with 
undesired, high risk, bounding accident scenarios; and (7) determination of the final prevented / 
mitigated accident scenario risk class. 

There were six general types of accident scenarios identified in the Safety Analysis that 
could yield a radiological release as discussed above: (1) facility fire; (2) spill; (3) puncture; 
(4) container explosion; (5) facility explosion; and (6) Criticality. These six general types of 
scenarios may be initiated by internal, natural phenomena, and external events. There may be 
multiple specific accident scenarios identified w i t h  each general type of accident scenario to 
cover variations in initiating events within a general scenario type and to cover variations in 
accident locations within the Building 991 Complex in the case of internal initiating events. 
Natural phenomena and external event accident scenarios were analyzed in a global fashion and 
evaluated all potential types of accidents that could result from the external initiating event 
(e.g., a seismic event may initiate facility fires, spills, punctures, facility explosions, and 
criticalities). 

The identified accident scenarios may impact up to five types of radioactive material 
containers which are distinguished by the type of radioactive material that they contain, the 
quantity of radioactive material that they contain, and the resistance of the contaher to various 
accident scenarios. The five containers defined for the Safety Analysis were: (1) Type B 
shipping containers; (2) POCs; (3) metal TRU waste containers, drums or boxes; (4) metal LLW 
containers, drums or boxes; and (5) wooden LLW boxeskrates. Radioactive material contained 
as contamination in filter plenums, in ducting, in various components, and on structures was 
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determined to represent a Standard Industrial Hazard due to negligible contamination levels and 
was not included in the accident analysis portion of the Safety Analysis. 

The identified accident scenarios may also impact non-radioactive, hazardous material 
containers. Non-radioactive hazardous materials in the Building 991 Complex were determined 
to represent a Standard Industrial Hazard due to relatively low quantities and/or toxicity and 
were not included in the accident analysis portion of the Safety Analysis. 

For each scenario typdcontainer type combination, the accident analysis investigated the 
(1) the public, as 

The MOI and CW consequence 
consequences associated with the accident scenario for three receptors: 
represented by the MOI; (2)the CW; and (3)the IW. 
evaluations were quantitative while the I W  consequence evaluation was strictly qualitative. 

4.5.1 Accident Scenario Discussions and Accident Scenario Summary Tables 

The purpose of the accident analysis portion of the Safety Analysis was to refine the 
assessment of the risk associated with facility operation and to determine the appropriate set of 
protective features or controls to ensure safe operation. Risk assessment refinement can be 
accomplished by improving the understanding of accident scenario progression, by improving 
the quality of the estimate of the scenario frequency, and by improving the assessment of 
accident scenario dose consequences. Appropriate control set determination can be 
accomplished by initially crediting a set of protective features/mntrols that were expected to be 
in place during operation, by assessing the acceptability of the scenario risk under the expected 
set of controls, and by identifying appropriate controls for scenario risk reduction in cases where 
the scenario risk is unacceptable. Control appropriateness may be determined using multiple 
factors including: (1) risk reduction benefit; (2) control cost; (3) degree of unacceptable risk, 
and (4) control impact on operations. 

For each specific bounding accident scenario analyzed, an accident scenario discussion 
and corresponding summary table were developed. The scenario discussion and summary table 
presented information describing: (1) the accident scenario sequence; (2) the assumptions made 
in the analysis of the scenario; (3)the frequency bin assignment for the accident scenario, 
potentially under multiple sets of credited protective features; (4) the dose consequence and/or 
consequence bin assignment for the scenario, potentially under multiple sets of credited 
protective features; (5) the corresponding scenario risk class for these situations; (6) the sets of 
credited and defense-in-depth protective features associated with scenario prevention and 
mitigation; and (7) the credited protective feature set adequacy and vulnerability. 

Descriptions of the final set of analyzed accident scenarios are provided below followed 
by a summary table of the final results of the accident analysis. The summary table provides a 
short description of the accident scenario, the “with prevention” frequency, the “with mitigation’’ 
consequences, and the “with prevention” and “viitfi mitigation” risk class for each receptor. The 
descriptions below also identify those bounding accident scenarios presented in Section 4.4.3 
that were eliminated from further analysis based upon the bounding accident discussion. 
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Facilitv Fire Scenarios 

Facility Fire Scenario 1 - 1 MW TRU Waste Drum Facility Fire: This facility fire 
involves the contents of 3 TRU waste drums located in either the Building 996, north or 
south waste storage areas. This scenario is assigned an unZzkdy frequency in each of the 
Building 991 Complex metal waste container storage areas. The facility fire is assumed 
to pyrolize the combustible contents of the 3 drums (600 grams WGPu equivalent 
potentially involved) and release the radioactive material through drum seals that fail due 
to the fire. The facility fire is evaluated as occurring in Room 170 but could occur in the 
other portions of the south waste storage area, the north waste storage areas, or in the 
Building 996 waste storage area. 

Facility Fire Scenario 2 - 2 MW TRU Waste Drum Facility Fire: This facility fire 
involves the contents of 6 TRU waste drums located in the south waste storage areas. 
This scenario bounds or envelopes other facility fire scenarios due to the assignment of 
an extreme& unlike& frequency (same size fire in north waste storage area is a beyond 
extreme& unZikeZy event and same size fire in Building 996 waste storage area is an order 
of magnitude less likely to occur even thought its in the same frequency bin) or due to 
the number of containers involved in the fire (same size fire in north waste storage area 
has same frequency but involves fewer drums). The facility fire is assumed to pyrolize 
the combustible contents of the 6 drums (1,200 grams WG Pu equivalent potentially 
involved) and release the radioactive material through drum seals that fail due to the fire. 
The facility fire is evaluated as occurring in Room 170 but could occur in the other 
portions of the south waste storage area, the north waste storage areas, or in the 
Building 996 waste storage area. 

- 

Facility Fire Scenario3 - Medium to Large Wooden LLW Crate Facility Fire: 
This facility fire involves the contents of 4 wooden LLW crates located in the West Dock 
Canopy waste storage area. This scenario does not bound or envelop any other facility 
fire scenarios and has an assignment of an unZike& frequency. The facility fire is 
assumed to ignite the combustible contents of the 4 crates (12 grams WG Pu equivalent 
potentially involved) and directly release the radioactive material. The facility fire is 
evaluated as occurring in the West Dock Canopy waste storage area. 

Facility Fire Scenario 4 - Major Wooden LLW Crate Facility Fire: This facility 
fire involves the contents of 50 wooden LLW crates located in the West Dock Canopy 
waste storage mea. This scenario bounds another facility frre scenario due to the number 
of containers involved in the fire (smaller fire of same frequency in the West Dock 
Canopy waste storage area involves only 30crates) and has an assignment of a n  
extreme& unZike& frequency. The facility fire is assumed to ignite the combustible 
contents of the 50 crates (150 grams WG Pu equivalent potentially involved) and directly 
release the radioactive material. The facility fire is evaluated as occurring in the West 
Dock Canopy waste storage area. 
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The extremely unlikely impact of a transport vehicle fire at the dock on a transport 
vehicle inventory was determined to be a beyond extremely unlike& event based on the 
analysis of vehicle fires presented in NSTR-0 15-97, SaZt Stabilization Program 
Transportation Risk (Ref. ZO), and in NSTR-018-97, Evaluation of Risk Associated with 
Transportation Activities within the Protected Area (Ref. 2 1). These reports evaluated 
the possibility of a vehicle fire initiated by an electrical malfunction or short that results 
in a fire in the engine compartment. The evaluations assumed that the fire spreads 
through the fuel system or spreads via leaking fuel until it breaches the vehicle fuel tanks. 
The transport vehicle fire scenario was postulated to occur regardless of whether the 
transfer vehicle is located at the dock or in transit. These reports determined there were 
no credible transport vehicle fue events at the building docks and the analysis performed 
was determined to be appropriate for the Building 991 Complex docks, therefore no 
further analysis of this event was performed. 

The extreme& unZikeIy impact of a direct flame impingement torch f r e  on a single POC 
container was determined to be a beyond extreme& unIikeIy event based upon the work 
controls that have to be in place when doing hot work and the substantial construction 
(i.e.,radioactive material packed in metal boxes which are inside a pipe component 
which is surrounded by packaging which is inside a metal drum). No further analysis of 
this event was performed. 

. 

SDill Scenarios 

Spill Scenario 1 - TRU Waste Drums Drop/Fall: This spill involves the contents of 
four 55-gdon waste drums. These drums are assumed to be breached due to impact with 
a concrete surface from a drop/falI from a height greater than four feet. The four drums 
are un-banded and on a pallet that is being stacked on the third tier or the stacked drums 
are impacted by material handling equipment and four drums fall from the third tier. 
This scenario bounds other mechanisms for container breach due to the anticipated 
frequency of the scenario and due to the effective h4AR involved in this scenario. 

Spill Scenario 2 - Facility Structural Failure Spill: This scenario involves 55-gallon 
TRU waste drums being breached due to structural failure of the hallway where the waste 
containers are stored. This scenario bounds other mechanisms for facility structural 
failure caused spills due to the unlikely (TRU waste drums) frequencies associated with 
the scenario. 

Puncture Scenarios 

Puncture Scenario 1 - LLW, TRU, POC, and Type B Container Punctures: This 
puncture scenario involves the contents of either a LLW, TRU, POC, or TypeB 
container. LLW and TRU waste containers are assumed to be breached during 
movement operations due to a forklift tine puncture of the container. The Duncture of 
POC and Type €3 containers will be evaluated to determine Dotential consequences but is 
not considered to be a credible accident scenario. The wooden LLW crate puncture can 
occur in the West Dock Canopy Area (at the time of lifting for removal from storage or 
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placing into storage)& the TRU waste container punctures can occur in all storage 1 
areas (at the time of removing or placing into storage) or at the west or east dock (at the 
time of lifting for receipt of the container or following a material handling vehicle 
transfer of the container prior to loading onto a transport vehicle). 

Further analysis of the unZikeIy puncture o f  an entire room or area of waste containers 
resulting from facility structural failures and the extremely unlikely puncture of an entire 
room or area of POC containers resulting from facility structural failures was not 
performed based upon the similarity of this scenario with Spill Scenario2. The 
bounding analysis discussion determined that the controls specified in Spill Scenario 2 
would be the same as the controls determined from a detailed accident analysis of h s  
scenario. 

Container ExDlosion Scenarios 

Container Explosion Scenario 1 - TRU Waste Box Container Explosion: This 
container explosion involves the contents of one TRU waste box. The box is assumed to 
have accumulated hydrogen fiom radioactive material content radiolysis processes and 
ignition mechanisms for the accumulated hydrogen are prevalent and uncontrollable 
The container hydrogen explosion results in the loss of the waste container lid and 
release of some of the radioactive material contents of the container. The largest 
inventory TRU waste container is assumed in the analysis @e., a TRU metal waste box 
or TRUPACT II SWB mntajning up to 320 grams, WG PU equivalent). The contamer 
hydrogen explosion can occur throughout the Building 991 Complex where TRU waste 
containers are handled or stored. The event can occur at the west dock and Room 170, 
and the east dock, in any of the waste storage areas, or in hallways used for waste 
container transit between the docks and the waste storage areas. 

Facilitv ExDlosion Scenarios 

Facility Explosion Scenario 1 - Explosion in Waste Container Storage Area: T h ~ s  
facility explosion is assumed to occur following a release of acetylene gas into a waste 
container storage room with a deflagration limited to a localized adacetylene mixture 
within the flammable range. This postulated explosion impacts the entire radiological 
waste container inventory of the specific waste container storage area (room) where the 
explosion occurs. Room inventories consist of radioactive materials packaged in Type B 
shipping containers, POC containers, metal TRU waste containers, metal LLW waste 
containers, and wooden LLW waste containers. TypeB shipping containers and POC 
containers were excluded from M e r  evaluation based on crediting FeatureF8 and 
FeatureF9, which state that TypeB shipping containers and POC containers cannot be 
breached by any external flammable gas explosions expected during facility operation 
Therefore, the likelihood of a facility explosion impacting TypeB shipping or POC 
containers is considered to be a beyond extremely unZikeZy event. 

Two potential causes of a facility explosion were eliminated during the bounding 
accident scenario discussion, a propane explosion caused by a propane release from the 
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750 Pad tank farm that migrates to Building 991 and a natural gas explosion due to a leak 
in the natural gas line that feeds the hot water boilers for Building 991. Based upon 
information provided in calculation CALC-RFP-98.0555-RGC (Ref. 22) and the distance 
that Building991 is from the 750 Pad tank farm, it was determined to be a beyond 
extremely unlikely event that concentrations of propane above the flammability limit 
would migrate down to Building 991. Restricting Room 166 to storage of POC 
containers eliminates the concern with natural gas explosions since the POC containers 
are considered to be undamaged bv mv flammable ?as explosions exDected during 
ooerations. 

Criticality Scenarios 

This scenario was eliminated from further analysis during the bounding accident scenario 
discussion. This discussion determined that a floor collapse scenario leading to a 
criticality and a facility explosion scenario leading to a criticality were beyond extremely 
unlikely events. 

NPH/EE Scenarios 

NPEUEE Scenario 1 - DBE Event-Induced Spill: This scenario involves a DBE 
resulting in damage to overhead equipment and material that is not seismically rated. 
This results in damage to waste containers in the facility. The DBE is an unlike& event. 

NPH/EE Scenario 2 - BDBE Event-Induced Spill: This scenario involves a beyond 
DBE resulting in structural damage and collapse of the building and toppling of stacked 
containers. This scenario is in the same frequency bin as the DBE and is considered an 
unlikely event. 

NPH/EE Scenario 3 - Haw Snow Event-Induced SDill: This scenario involves a 
heay  snow resulting in structural damage and collaDse of the building. This scenario is 
an unZikeZv event. 

The following NPWEE scenarios were eliminated from further analysis during the 
bounding accident scenario discussion: 

Lightning events were determined to be an initiator for facility fires, but the 
lightning initiated fire was bounded by Facility Fire Scenarios 1 and 2. 

Destructive tornadoes were determined to be beyond extremely unlikely events for 
the Site. High winds were evaluated and it was determined that damage to 
portions of Building 991 storing radioactive waste containers (Rooms 166 and 
170 specifically) could be expected due to atmospheric pressure changes. The 
damage to waste containers from an atmospheric pressure change would be 
bounded by an earthquake caused spill event. Wind missiles were also evaluated. 
A timber plank missile was assumed to penetrate Rooms 166 and 170 and a steel 
pipe missile was assumed to penetrate Rooms 134, 166 and 170 due to the roof 
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thicknesses. Damage to waste containers in these storage areas would be 
expected. Extremely high winds were evaluated and it was determined that at a 
minimum the Building 991 Complex met PC-3 criteria. Based upon the analysis, 
it was determined that the tornado, high wind, atmospheric pressure changes, and 
tornado or wind-driven missile events were bounded by an earthquake caused 
spill event. 

Evaluation of heavy rain, flooding, and freezing determined that these events do 
not have a credible potential to initiate any scenarios. The bounding accident 
scenario discussion also evaluated runoff flooding, ponding, and a rain and snow 
combination. Runoff flooding would have no adverse impact on waste container 
storage. Ponding on the roof, assuming the roof drains were plugged, was 
determined to be a beyond extremely unlikely event. A rain and snow event was 
determined to be bounded by the heavy snow event. 

Aircraft crashes were evaluated and it was determined that the only vulnerable 1 
waste storage areas in the Building 991 Complex were Room 166 and Room 170. 
An evaluation of these areas determined the aircraft crash scenario to be a beyond 
extremely unlikeiy event. 

- 

Range fires were evaluated and it was determined that due to the located of the 
Building991 Complex inside the protected area boundary, the roadways and 
parking lots that provide a substantial fire break, and the training provided to the 
Site Fire Department, that a range fire would result in insignificant radiological 
consequences. 
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4.6 RISK DOMINANT ACCIDENT SCENARIOS 

This section discusses the dominant risk contributors to the MOI, CW, and IW. These 
accident scenarios have significant risk even after crediting preventive and mitigative features, 
and are categorized as Risk Class I or Risk Class 1[I for at least one of the three receptors. Of the 
dominant risk accident scenarios, no scenarios resulted in high consequences to the MOI, 
threescenarios resulted in high consequences to the CW, and noscenarios resulted in high I 
consequences to the IW. 

Table 4-6 summarizes the risk dominant accident scenarios that were identified for the 
Building 991 Complex. The first column of the table lists the risk dominant accident scenario 
and provides a brief description of the accident. The AnaZyzedRisk CZms columns identify the 
risk for each receptor as analyzed in the accident analysis' section. The frequency bin, 
consequence bin, dose consequence, and risk class for each receptor (IW does not have a dose 
consequence), as analyzed, are provided for the accident scenario. The AdditionaZ 
Considerationsfor Risk Reduction columns iden@ the risk for the receptor of concern after 
additional considerations are taken into accouIlt. These considerations may deal with a 
relaxation of the conservative modeling input assumptions utilized in the accident analysis and 
how using more realistic assumptions could reduce the frequency or consequences of the event 
(e-g., use of median x/Q values, use of more realistic MAR values). The considerations could 
also deal with additional preventivdmitigative features that were not taken credit for in the 
accident analysis that could reduce the frequency or consequences of the event. The Risk 
Reduction Remarks column provides a brief description of the consideration(s) used to reduce 
the risk. A detailed discussion of the risk reduction consideration is provided for each risk 
dominant accident scenario. 

Facilitv Fire Scenario 1 - 1 Mw TRU Waste Drum Facilitv Fire 

A facility fire is postulated to impact up to three 55-gallon waste containers. The facility 
fire is postulated to occur as a result of combustibles (modeled as wooden pallets with a total 
heat load of 1 MW) being ignited during the conduct of hot work or by exposure to electrical 
system components. The facility fxe may occur in Building 996, any north waste storage area, 
or any south waste storage area. The facility fire is assumed to initially involve combustible 
materials located in close proximity to stored waste containers. The fire causes heating of the 
waste containers and their contents, pyrolyzing of the container contents, and subsequent venting 
of container gases containing radioactive material through failed container lid seals. This size 
fire is postulated to activate the automatic sprinkler system in the north waste storage areas 
(excluding Building 996) but the sprinkler system does not reduce the number of drums involved 
in the fire in this area. The automatic sprinkler system is not activated in the south waste storage 
area due to ceiling height. 

The postulated facility frre involving three 55-gallon TRU waste drums in the 
Building 991 Complex is considered to be an unZikeZy event with moderate consequences for the 
MOI, high consequences for the CW, and low consequences for the IW. The MOI and CW risk 
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classes are Risk Class11 and Risk Class I, respectively. The risk class for the IW is Risk 
Class 111, whch is considered to be acceptable. 

Portions of the waste storage areas for the Building 991 Complex have filtered exhaust I 
ventilation. Specifically, the north waste storage areas and the Building 996 waste storage area 
are ventilated. The south waste storage areas (excluding Room 266). white not directly 
supported by a filtered exhaust ventilation system. have suEcient negative differential pressure 
with respect to atniosphere uider certain cont;mrations to credit the filtration provided by the 
north waste storage area ventilation system. The fire being evaluated is not expected to 
challenge the ventilation system's ability to maintain a negative pressure in the north, 
Building 996, and most of  the south waste storage areas. The fire may or may not impact the I 
high efficiency particulate air (HEPA) filters due to blinding or blockage from fire related 
particulate accumulation on the filters, depending on the quantity of  smoke generated by the fire. 
The block%e of the filters due to smoke is not considered a rationale for discrediting the 
mitigative effects of  the fdtered exhaust ventilation systems. The north and most south waste 
storage areas, excluding Building 998, have the potential to exhaust through a single stage of 
HEPA filtration. Building 996 and Building 998 are potentially exhausted through two stages of 
HEPA filtration (i.e., Building 996 through two stages in Building 985 and Building 998 through 
a single, Building 998 dedicated stage and a single stage in the Building 991 filter plenum). 
Crediting a single tested stage filter efficiency of 0.999 would reduce the risk class for both the 
MOI and the CW to Risk Class III (MOI low consequence of 2.6E-4 rem; CW kconsequence 
of 3 .E-2  rem). 

In order to credit the filtered exhaust ventilation svstem for mitigation of the three drum 
fire. an acceotable facility configuration must be defined. The Buildino 991 exhaust ventilation 
svstem can suDport mitipation of accident scenarios in all interior container stomdstaging; areas 
except for Room 166. An operations restriction to Demit only POG to be stored in Room I66 
is imposed to reduce concerns dealing with exterior naauaI gas lines located outside of 
Room 166. This same control shall be used to negate concerns about a lack of a ventilation 
svstem suportine Room 166 for the mitigation of a three drum fire. 

As stated above. the Buildit22 991 iiZtered exhuust ventiZdion Vstern supports all other 
areas. The north waste storage areas are directly muported by this system. Buildmy 996 and 
Corridor B are normally suD~orted by the Building 985 filtered exhaust ventilation svstem, but 
the Building 991 svstem can cover these ares i f  the Building; 985 system is not being used. 
However. if the Building 985 exhaust ventilation svstem is used to support personnel access to 
the tunnel and vault areas, a stape of tested HEPA filti-ation in Building 985 is required. The 
tested stage is used to mitieate frres in the Building 996 waste container storage areas and to 
mitigate some fires in the 3uilding 991 container storagdstaging areas (i.e.. some areas of 
Building991 are ventilated bv Building985 due to competitive suction between the two 
ventilation systenis) for fires occurring while the Building 985 system is operating;. 

The south waste container storage areas. other than Room 166. are supported by the 
BuilJinp 991 filtered evhausf sentiiution srstem under certain facility configurations. The 
waste container storage areas being sumorted are Room 133 (including connected Room 135') 
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and Room 170 (including connected Room 147). The two main rooms must have an airflow 
connection, in some way. to the north areas of Building 991 in order that a nemtive differential 
pressure with resuect to atmosphere can be created in areas. The followina fuciliiv 
confirzuatiuns are considered to be acceptable for oroviding an airflow connection from the 
south areas to the north areas o f  Building 991: 

For Room 134 (and Room 135): 

1 Airlock doors in the north-south running corridor (connected to the east side o f  
Room 134) are oDen. 

2. Roll-uD door between Rooms 134 and 170 is opened AF3 door between 
Rooms 170 and 140/141 is open. 

3. Roll-up door between Rooms 133 and 170 is oDen AND roll-uu door between 
Rooms 170 and 147A (connection to the east-west w i n g  corridor in the north 
area) is open. 

For Room 170 (and Room 147) Mote: this configration control is imposed bv a 
Room 170 differential vressure reuuirement rather than a door al iment 
reauirementi : 

1. Door between Rooms 170 and 140:'141 is ouen. 

2. Roll-UR door between Rooms 170 and 147A (connection to the east west running 
corridor in the north area) is oDen. 

3. Roll-up door between Rooms 133 and 170 is ouen AND airlock doors in the 
north-south running corridor (connected to the east side of Room 134) are ouen. 

. 

If the Room 170 dock doors are open. an airflow throud the dock doors into Room 270 
ma17 exist but no credit is taken for exhaust filtration in Room 170 while the doors are open. 
That is, accident scenarios in Room 147 and 170 occurring when Room 170 dock doors are open 
are unmitigated. In order to emure that three drum fires in Room 170 are mitigated. a control to 
restrict oDerations in Rooms 147 and 170 when the dock doors are ouen is required. However. 
the dock doors must be oDen during receiviw and shipping operations in Room 170. - 

Receiut and shiDment ouera~ons in Room 170 are defined as follows: 

Movement of waste containers from a transuort vehicle at the dock to a staging area 
in Room 170. 

* Moyement o f  waste containers from a staging area in Room f 70 to a trans~ort vehicle 
at the dock. 

Movement of SNM Tvue B shiuDinu containers from a transuort vehicle at the dock 
to a vault staving location in the north area of the faciiitv. 

Movement of  SNM Twe B ShiDDhg containers from a vault staging location in the 
north area of  the facilitv to a transport vehicle at the dock. 
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All other container movement within Room 170 or fromito Room 170 are riot considered to be 
part of receiDt and shioment operations. 

Receiving and shipping activities potentially invoive the use of electric powered forklifts 
and mav introduce some combustibles into the area (e.g.. wooden oalfets. combustible material 
supdies). However, the entire ac.tivitv is conducted with personnel present. A conu-ol to rcstricr 
ail operations, other than reeeipt anti shipmnt, in Rooms 247 and 170 when dock doors are 
oven is iimosed to reduce the likelihood of fires and other accident scenarios in the area while 
the dock doors are open. Therefore, it is postulated that the likelihood of a threedrum fire 
occurring during the conduct of receiving or shboing oDerations is remote for the following 
reasons: 

1. Personnel are alwavs in attendance during the conduct of the activities. allowing for 
mitigation of my small fires occurrinrr in the area before waste containers become 
involved in the fire 

2. Receiving and shipping oDerations do not involve simjficant ignition sources 
(ea.. odv electric Dowered forklifts versus items like oxyacetylene torches1 

3. Combustibles involved in receivin? and shipping operations are well controlled and 
monitored (e.n., wooden pallets. if anv. are collected and placed in areas axvm from 
waste containers before removal from the facility). 

1. All other operations. including hot work. are suspended while receiving and shipping 
operations are beina conducted. 

Therefore. if the operations restrictions are hposed. all facilitv three drum fses can be analyzed 
crediting a stage of HEPA filtration. 

When the filtered ahaidst ventilation system is credited for fire scenario mitigation, 
there is a possibilitv that the fire mav imDact the HEPA filters due to high air temperatures or 
hot embers and flying; brands. Either of these imDacts can result in the isition of the filter 
stage. release of radioactive materials that were captured on the filter stage. and subsequent loss 
of filtration CaDabilifiT. However. the three drum fire scenario is not emected to challenge the 
filters due to elevated ternmxatwes. It is also not expected that the three drum fire will have 
sufftcient generation of hot embers and flving brands to challenae the filters due to hot 
particulates. 

In summary, crediting the Buildim 991 filtered ahaust ventil&on swteni and fmilitv 
@hwratiun controls would yield Risk Class III results for the MOI and &e CW. 

Facilitv Fire Scenario 2 - 2 nnV TRU Waste Drum Facilitv Fire 

A facility fire is postulated to impact up to six 55-gallon waste containers. The facility 
fire is postulated to occur as a result of combustibles (modeled as wooden pallets with a heat 
load of 2 MW) being ignited during the conduct of hot work or by exposure to electrical system 
components. The facility fire may occur in the south waste storage area, north waste storage 
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area, or the Building 996 waste storage area. The facility fire is assumed to initially involve 
combustible materials located in close proximity to stored waste containers. The fire causes 
heating of the waste containers and their contents, pyrolyzing of the container contents, and 
subsequent venting of container gases containing radioactive material through failed container 
lid seals. This size fue is postulated to activate the automatic sprinkler system in the north waste 
storage areas (excluding Building 996). Activation of the automatic sprinkler system may or 
may not occur in the south waste storage areas due to ceiling height; however, the automatic 
sDrinkIer svstem is credited as a prewentivelmitiaative feature. The consequences of this event 
are reduced if the automatic sprinkler system activates (postulated that the fire will impact 
three 55-gallon waste containers if the automatic sprinkler system activates). 

The postulated facility fire involving six 55-gallon TRU waste drums in the Building 99 1 
Complex is considered to be an extreme& unlike& event with moderate consequences for the 
MOI, high consequences for the CW, and low consequences for the lW. The CW risk class IS 
Risk Class II. The risk classg for the MOI and IW are Risk Class III and Risk Class IV, 
respectively, which are considered to be acceptable. 

The analysis of the south waste storage area fues assumes that a 2 MW fire would not set I 
off the automatic fire suppression systems in the south waste storage areas due to the high 
ceilings in these locations. It is possible that the sprinkler system would actuate and suppress the 
fire to, at worst, a three drum fire. Larger, six drum fires would become not credible events as 
in the case of the north waste area fires if the automatic sprinkler system is actuated. 

Portions of the waste storage areas for the Building 991 Complex have filtered exhaust 
ventilation. Specifically, the north waste storage areas and the Building 996 waste storage area 
are ventilated. The south waste storage areas (excluding Room 166). while not directl_v 
suowrted bv a filtered exhaust ventilation svstem. have sufficient negative differential pressure 
-with respect to atmosphere under certain configurations to credit the fdtration provided bv the 
north waste s towe  area ventilation svstem. The frre being evaluated is not expected to 
challenge the ventilation system’s ability to maintain a negative pressure in the no* 
Building 996, and most of the south waste storage areas. The fire may or may not impact the I 
high efficiency particulate air (HEPA) filters due to blinding or blockage from fire related 
particulate accumulation on the fdters, depending on the quantity of smoke generated by the fire 
The blockage of the filters due to smoke is not considered a rationale for discreditins the 1 
mitigative effects of the filtered exhaust ventilation svstem. The north and most south waste I 
storage areas, excluding Building 998, have the potential to exhaust through a single stage of 
HEPA filtration. Building 996 and Building 998 are potentially exhausted through two. stages of 
HEPA fdtration (i.e., Building 996 through two stages in Building 985 and Building 998 through 
a single, Building 998 dedicated stage and a single stage in the Building 991 filter plenum) 
Crediting a sinale tested stage filter efficiency of 0.999 would reduce the risk class for both the 
MOI and the CW (MOI low consequence of 5.2E-4 rem with corresponding Risk Class IV, CW 
- low consequence of 0.071 rem with corresponding Risk Class E). 

In order to credit the filtered exhaust ventilation svstem for mitigation - of the six drum 
The discussion under the risk fire. an acceptable facifitv confiwmtion must be defined. 
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dominant Fucili[v Fire Scenario I - I MW TRU Waste Ilrram Faciiitv Fire covers the necessarv 
controls to define an acceptable facility configuration. 

When the fiZfered exhaust ventiludon svstem is credited for fire scenario mitigation. 
there is a possibilitv that the fire mav impact the HEPA filters due to hidl air temperatures or 
hot embers and fipina brands. Either of  these impacts can result in the ignition of the filter 
stae. release o f  radioactive materials that were captured on the filter stage. and subsequent Ioss 
of  filtration cauabilitv. However. the six drum fire scenario is not expected to challenge the 
filters due to elevated temperatures. It is also not expected that the sixdrum fire will have 
sufficient veneration of hot embers and flving brands to challenge the filters due to hot 
particulates. For l%es larger than the six drum Ere, the auformtic plenum d'uge systems can 
provide Drotection for the HEPA filters against high temperatures and. to a lesser extent. against 
hot embers and fl>7ing brands. The systems consist of an automatic delupe feature that sprays 
into the plenum before the demister screen. a manually actuated deluge feature that bypasses the 
automatic deluge portion of the ssstem and sprays before the demister screen. and a manualiv 
acfuated deluge feature that spravs directly onto the frlter staye. This fatter feature directly wets 
the fiiters and mav lead to stage failure due to water damage. Actuation of the direct filter spray 
manual deluge system has the ~otential to save the filters from burnin- at the expense of  failing 
the filters due to wetting. Due to the IOW likelihood of  the actuation or use of this svstem (large 
fires challen@ng the filters are not considered to be credible) and the potential for filter stage 
failure followinn use of the system. the aufomatic plenum deZuge sc;stems are not credited but 
serve as a defense-in-depth mitigative feature for Drotection against verv large facilig fires. 

In summary, creditinp the 3uiZdin.k 991 fiftered erkaust ventii&n Vsfem and fa&& 
confimration controls would yield Risk Class IV results for the MOI and the CW. 

Facilitv Fire Scenario 3 - Medium to Larpe Wooden LLW Crate Facilitv Fire 

A facility fire is postulated to impact up to four wooden LLW crates. The facility fue is 
postulated to occur as a result of combustibles being ignited during the conduct of hot work, 
during the receipt or shipment of crates, or by exposure to electrical system components. The 
facility fire occurs in the West Dock Canopy Area. The facility fire is assumed to initially 
involve combustible materials located in close proximity to stored waste crates. The wooden 
crates become involved in the frre and combust along with their contents that are assumed to be 
combustible. The fire is limited to four wooden crates due to fire suppression by the automatic 
sprinkler system once the fire is sufficiently large to actuate the system. 

The postulated facility fire involving four wooden LLW crates in the West Dock Canopy 
Area of the Building 991 Complex is considered to be an unlike& event with low consequences 
for the MOI, moderate consequences for the CW, and low consequences for the IW. The CW 
risk class is Risk Class II. The risk class for the MOI and the IW is Risk Class 111, which is 
considered to be acceptable. 

' 

Acceptability of the risk class results for the CW is based on the conservatism o f  the 
analysis @e., modeling input assumptions, defense-in-depth protective features not specifically 
credited). If a median x/Q value and non-lofied plume is used in the analysis, the CW 
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consequence is low (0.084rem). If' a lofted plume evaluation with 95" percentile xlQ is 
performed, the CW consequence is low (0.024 rem). Either of these would lower the CW risk 
class to Risk Class 111. 

The analysis of the West Dock Canopy waste storage area fire assumes that a two or 
three wooden crate fire would not set off the automatic fue suppression system due to the high 
ceiling location. It is possible that the sprinkler system would actuate earlier and suppress the 
fire to a lower number of crates. A three LLW crate fire is just below the low consequence bin 
threshold value of 0.5 rem. If the impact of fire suppression yielded the equivalent of a two or 
three crate frre, the CW consequence result would be low and the corresponding risk class a Risk 
Class rn. 

Another conservatism deals with the event assumed MAR. Most of the wooden LLW 
crates to be stored in the West Dock Canopy Area come from the drum crushing operation or 
from the change out of HEPA fdters in the complex. Both of these sources of LLW have 
historically had negligible contamination and LLW crates of these materials would be 
signifkautly (ie.,  orders of magnitude) less than 3 gams of radioactive material per crate. A 
reduction to approximately the 95* percentile of LLW crate MAR @e., 0.7 grams) would reduce 
the CW consequences to low (0.16 rem) and the risk class to Risk Class III. 

' 

In summary, removal of analysis conservatism by using more realistic MAR values 
would yield Risk Class results for the MOI, the CW. and the IW. 

Spill Scenario 1 - TRU Waste Drums DrodFall 

A spill is postulated to occur as a result of breaching up to four 55-gdon TRU waste 
drums containing radioactive material. The breach of the drums may OCCUT as a result of the 
drums being raised on a forklift and falling from that position, or as a result of being stacked on 
the third or fourth tier and then being impacted by material handling equipment during 
operations being conducted in the facility. Upon impact with the hard surface, the drums are 
damaged and opened, and the waste packages in the drums are breached by the weight of the 
waste packages and the force of the impact. Due to stacking configurations, this scenario is 
postulated to occur in those areas where stacking above the second tier may occur. These areas 
include Room 134 (4high), Room 140/141 (3-high), Room 143 (3-high), Room 151 (3-high), 
Room 166 (4-high), or Room 170 (4-high). 

The postulated spill of a pallet of TRU waste drums in the Building 991 Complex is 
considered to be an antic@ated event with low consequences to the MOI and IW, and an 
mticipafed event with moderate consequences to the CW. The risk classes for the MOI and Iw 
are Risk Class ID, which is considered to be acceptable. The risk class for the CW is Risk 
Class I. 

Portions of the waste storage areas for the Building 991 Complex have filtered exhaust I 
ventilation. Specifically, the north waste storage areas and the Busding 996 waste storage area 
are ventilated. The south waste storage areas (excludina Room 166). while not directly 
supported bv a filtered exhaust ventilation system. have suficient ne~ative differential DraSsure 
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\;5'ith resDect to atmosphere under certain configurations to credit the filtration Drovided by  the 
nodi waste storage area ventilation svstem. The north and most south waste storage areas have 
the potential to exhaust through a single stage of HEPA filtration. Building 996 and 
Building 998 are potentially exhausted through two stages of HEPA filtration ( i e . ,  Building 996 
through two stages in Building 985 and Building 998 through a single, Building 998 dedicated 
stage and a single stage in the Building 991 filter plenum) but spills are not expected in these 
areas since there is no stacking above two tiers. Crediting a single tested stage filter efficiency 
of 0.999 would reduce the risk class for the CW by %&levels (CW low consequence of 
321E-3 rem with corresponding Risk Class In). 

In order to credit the filtered exhaust ventilation system for mitipation of the waste 
container spill. an  acceptable facilitv confwation must be defined. The Building 991 exhaust 
ventilation system can . support mitigation of accident scenarios in all interior container 
storage'stagina areas except for Room 166. An oDerations restriction to Dermit only POCs tu be 
stored in Room 166 is imposed to reduce concerns dealing with exterior natural gas lines located 
outside of Room 166. This same control shall be used to negate concerns about a lack of a 
ventilation svstem supoortin5 Room 166 for the mitigation of a waste container sDill since POCs 
are not vulnerable to spills from heights less than 30 feet. 

As stated above, the Buildinz 991 filtered exhaust i~entilafion system s u ~ ~ o r t s  all other 
areas. The north waste storage areas are directiv suo~orted bv this system. Building 996 and 
Corridor B are normally suqmrted by the Building: 985 filtered exhaust ventilation svstem, but 
the Building 991 svstem can cover these areas if the Building 985 svstem is not beino used 
However. if the Buildinp 985 exhaust ventilation system is used to support personnel access to 
the tunnel and vault areas. a stage of M e d  HEPA fiitratiox in Buildinp 985 is rwuired. The 
tested stase is used to mitieate spills in the Buiidina 996 waste container storage areas and to 
mitieate some spills in the Building 991 container storagelstag;ing areas f ie . .  some areas of 
Building991 are ventilated bv Building985 due to competitive suction between the two 
ventilation svstems) for spills occurring while the Building 985 svstem is operating. 

The south waste container storwe areas, other than Room 166. are supported by the 
BuiZ&np 991 filtered exhaust ventilm*olt svstem under certain facilitv configurations. The 
faciltv coltfiprazhn controls considered to be acceptable for providing an airflow connection 
from the south areas to the north areas of Building 991 are presented in the discussion under risk 
dominant Facility Fire Scenario 1 - I :W 7RU K m e  Drum Faciliw Fire. 

If the Room 170 dock doors are ouen, an airflow through the dock doors into Room 170 
mat' exist but no credit is taken for exhaust filtration in Room 170 while the doors are open 
That is, accident scenarios in Room 147 and 170 occurring: when Room 170 dock doors are open 
are unmitigated. In order to ensure that wills in Room 170 are mitigated. a control to restnct 
operations in Rooms 147 and 170 when the dock doors are oDen is required. However, the dock 
doors must be open during receiving md shiminn operations in Room 170. 

Receiut and shipment operations in Room 170 are defined as follows: 
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Movernent of waste containers from a transport vehicle at the dock to a staginp area 
in Room 170. 

Movement of waste containers from a staging area in Room 1’70 to a transport vehicle 
at the dock. 

Movement of ShN Type B shipping containers from a transport vehicle a? the dock 
to a vault staging location in the north area of the faci1it.V. 

Movement of SNhil TvPeB shiuping containers from a vault staging location in the 
north area of the facilitv to a transport vehicle at the dock. 

All other container movement within Room 170 or fromho Room 170 are not considered to be 
part of receipt and shkment otmations. 

A control to restrict all over~’ons, other than receipt andshivment, in Rooms 147 and 
I70 when dack hurs are open along with a control to res- waste container siaeking above a 
second tier clurin~ receipt and shipment are imvosed to reduce the likelihood of spill scenanos 
in the area while the dock doors are open. Since all waste containers permitted in the facilitv are 
aualifred to survive falls of four feet or less (Type B shipDing; containers and POCs are Qualified 
to 30 feet). restricting; stacking above a second tier ensures that containers are not lifted above 
four feet. Therefore. it is postulated that container soill scenarios occurring during the conduct 
of receiving or shiming operations are Drecluded. If the operations restrictions are imposed. all 
facilitv. contaker ODerations-induced sr>ills can be analvzed crediting: a stage of HEPA filtration 

Another conservatism deals with the event likelihood. Failure of the metd waste 
containms resulting in a release of radioactive material could be argued to be an unZihZy event 
Even though there have been incidents where containers were dropped or fell in the past, the 
majority of past events have been of relatively low energy, typically resulting in the denting of 
containers with no loss of containment. If this scenario conservatism were removed, the risk 
class for the CW would be reduced by one level but the risk classes for the MOI and IW would 
remain the same. 

In summary, crediting the Buifriinp 991 fiZtered aJzaust ventilation system and _fzciliq 
confiwrdion controk would yield Risk Class III results for the CW. 

Puncture Scenario 1 - LLW. TRU. POC, and Type B Container Punctures (Case B) 

A radioactive material spill is postulated to occur as a result of puncturing a TRU waste 
container. The puncture of the container may occur as a result of the container being impacted 
and punctured by material handling equipment while loading, unloading, andor transferring the 
container from its receipthhipment area to its storagdstaging area. The puncture may occur in 
all storagdstaging areas in the building as well as the dock areas during receipdshlpment 
operations. The forklift error results in a puncture, by the forklift tines, of two adjacent TRL! 
waste drums located on a pallet. A fraction of the contents of the punctured waste containers are 
postulated to “flow” through the breach onto the groundfloor. 
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The postulated puncture of two TRU drums (Case B) on a pallet in the Building 991 
Complex is considered to be a n  unZikeZy event with low consequences to the MOI and IW, and 
moderate consequences to the CW. The risk classes for the MOI and TW are Risk Class 111, 
which is considered to be acceptable. The risk class for the CW is Risk Class 11. 

Acceptability of the risk class results for the CW in CaseB, in part, is based on the I 
conservatism of the analysis (i. e., modeling input assumptions, defense-in-depth protective 
features not specifically credited). In the analysis of Case B it was assumed that a forklift would 
penetrate two TRU drums on a pallet during the event. The scenario also applied a conservative 
DR of 10%. If it is assumed that the forklift would only penetrate one TRU drum during the 
event, the CW consequence would be reduced bv half (3lrem) and the scenario risk class 
would remain Risk Class III. 

Portions of the waste storage areas for the Building 991 Complex have filtered exhaust 
ventilation. Specifically, the north waste storage areas and the Building 996 waste storage area 
are ventilated. The south waste storage areas {excludinv Room 166). while not directlv 
s u ~ ~ ~ r t e d  bv a filtered exhaust ventilation svstem. have sufficient negative differential Dressure 
with resz)ect to atmosphere under certain configurations to credit the filtration Drovided bv the 
north waste storage area ventilation system. The north and most south waste storage areas have 
the potential to exhaust through a single stage of HEPA filtration. Building996 and 
Building 998 are potentially exhausted through two stages of HEPA filtration (i.e., Building 996 
through two stages in Building 985 and Building 998 through a single, Building 998 dedicated 
stage ahd a single stage in the Building 991 filter plenum). Crediting a single tested staee filter 
efficiency of 0.999 would reduce the risk class for the CW for Case B (CW low consequence of 
6.2E-3 rem;. 

In order to credit the filtered exhaust ventilation svstem for mitigation of the TRU waste 
drum DunctLITe, an acceptable facilitv configuration must be defined. The discussion under the 
risk dominant Facility Fire Scenario I - IMV TRL7 Wmre Drum Facilitv Fire covers the 
necessarv controls to define an acceutable facilitv confImation for most situations. However, 
TRU waste drum puncture events can occur when &e Room 170 dock doors are open durinq 
recebt and shioment oDerations (all other ooerations in Room 147 and 170 rewire that the dock 
doors be closed). While sigsificant inflow of air through the dock doors is expected when the 
doors are ooen and trans-port vehicles are parked against the dock. it is conservativelv assumed 
that the radioactive material releases from container rmncNTe events at the dock with dock 
doors open are not miti3ated bv HEPA fdtration. 

TRU waste drum exposures to forklift tines can occur durinz anv container movement. 
Contaher movements in areas other than Room 147 and 170 are mitigated by the RuilcliPta 991 
fiZfered exhaust ventilation svstem. Container movements in Rooms 147 and 170 while dock 
doors are closed are also mitigated bv the svstem. Container movements durinu receipt and 
shiument activities. when the dock doors are or>en, are asstimed to not be mitigated bv the 
ventilation svstem. Therefore. more than half of the container movements will be mitigated. 
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The risk and conseauences of Puncture Scenario 1 (Case €3) will be presented for two 
situations: 11 Case Bl (unmitigated) represents punmres occurrim in Room 147 or 170 while 
dock doors are open: and 2) Case B2 (mitigated) represents punctures occurring at any other 
time. 

In summary, removal of analysis conservatism by assuming that onlv one TRU drum is 
involved in the puncture event would continue to yield Risk Class I1 results for the CW for 
Case B 1 (unlikely frequency, moderate consequences). No credit is taken in Case BI for the 
expected inflow of air while dock doors are open that would tend to mitigate the puncture 
scenario consequences. Crediting the Buildin,o 991 fizrered &aust verrtiZ&'on svstem and 
fa&& co@+guration controls would reduce the CW risk to Risk Class 111 for Case B2 (unZik$y 
frequency, low consequences). 

Container ExDlosion Scenario 1 - "J Waste Box Container ExDlosion 

Hydrogen generation in metal waste containers is postulated to lead to an internal 
hydrogen explosion in a TRU waste container. The radioactive decay of the TRU waste material 
interacts with hydrogenous waste materials and produces hydrogen and oxygen gases. The gases 
are retained in the metal waste container and allowed to accumulate to the point where a 
hydrogen explosion potential exists. Since as little energy as is associated with a static charge 
can ignite flammable hydrogedoxygen mixtures, static charges generated by container 
movements ignite the hydrogen. Therefore, the container explosion can OCCUT at any point in the 
handlhg of the container (i.e., at the storage location, at the dock, and during transit). Since the 
container loses its lid as part of the scenario, the material impacted by the event is no longer 
confined. The scenario deals with an overpressure event that is conservatively assumed to 
impact radioactive material in the form of a powder. 

The postulated TRU waste box container explosion in the Building991 Complex is 
considered to be an extremely unZikely event with moderate consequences for the MOI, high 
consequences for the CW, and m d r a t e  consequences for the IW. The CW risk class is Risk 
Class II. The risk classes for the MOI and the IW are Risk Class LII, which are considered to be 
acceptable. 

Acceptability of the risk class results for the CW. in part, is based on the conservatism of I 
the analysis (ie.,  modeling input assumptions, defense-in-depth protective features not 
specifically credited). The rationale that the analysis of a waste box is a conservatism is as I 
follows: (1) TRU waste boxes have not been the focus of hydrogen explosion issues at the Site; 
(2) it is not clear that a TRU waste box has the potential to be involved in an internal hydrogen 
explosion due to less radioactive material per unit volume, the type of wastes associated with 
TRU waste boxes, and the significantly larger head space area; and (3) there are far fewer TRU 
waste boxes than TRU waste drums, which makes the scenario less likely to occur in a TRU 
waste box. 

Also, there is conservatism in using the non-combustible contaminated solid release 
fraction values from the DOE Handbook. These values are meant to be applied to rigid, 
non-yielding contaminated surfaces where the venting gases can act against the rigid surface. 
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Wastes of this type (e.g., contaminated metals) are less likely to generate hydrogen by radiolysis 
than combustible wastes (e.g., contaminated paper, contaminated plastic). The wastes more 
likely to generate hydrogen would have a DOE Handbook ARF value of 0.001 and a RF value of 
1.0. If these values are used in combination with 95& percentile x/Q values and a TRU waste 
drum inventory, the CW consequences remain high (31 rem) and the risk class remains Risk 
Class 11. In this case the MOI consequences become low (0.mrem) and the risk class reduces 
- to Risk Class E. 

Portions of the waste storage areas for the Building 991 Complex have filtered exhaust 
ventilation. Specifically, the north waste storage areas and the Building 996 waste storage area 
are ventilated. The south waste storage areas (excluding Room 166). while not directlv 
supported bv. a filtered exhaust ventilation svstem. have sufficient negative differential Drasure 
with resDect to atmosphere under certain confimrations to credit the filtration provided by the 
north waste storage area ventilation system. The north and most south waste storage areas have 
the potential to exhaust through a single stage of HEPA filtration. Building996 and 
Building 998 are potentially exhausted through two stages of HEPA filtration @.e., Building 996 
through two stages in Building 985 and Building 998 through a single, Building 998 dedicated 
stage and a single stage in the Building 991 filter plenum). Crediting a single tested stage filter 
efficiency of 0.999 would reduce the risk class for the CW (CW &consequence of 0.35 rem 
with corresponding Risk Class IV; note that the MOf risk class would also be reduced from Risk 
Class III to Risk Class m. 

, 
-In order to credit the fdtered exhaust ventilation svstem for mitigation of the TRU waste 

Container explosion. an acceptable facilitv configuration must be defined. The discussion under 
the risk dominant Facility Fire Scenario I - I M?T- TRU FVme Drum Facilj@ Fire covers the 
necessan controls to define an acceDtable facilitv confkmration for most situations. However. 
TRU waste container ex-plosion events can occur when the Room 170 dock doors are open 
during receiDt and shimnent oDerations (all other ooerations in Room 147 and 170 reauire that 
the dock doors be closed). While significant inflow of air through the dock doors is ewe& 
when the doors are oDen and transport vehicles are Darked against the dock it is conservativeiv 
assumed that the radioactive material releases from container exulosion events at the dock with 
dock doors open. are not mitisated bv HEPA fitration. 

TlRU waste container exposures to static charges can occur during any container 
movement. Container movements in areas other than Room 147 and 170 are mitigated by the 
Building 991 filtered exhaust ventilntion wstem. Container movements in Rooms 147 and 170 
while dock doors are closed are also mitigated by the svstem. Container movements during 
receipt and shipment activities. when the dock doors are open. are assumed to not be mitigated 
bv the ventilation system. Therefore. more tlian half of the container movements will be 
mitigated. 

The risk and consequences of Container Explosion Scenario 1 will be Dresented for two 
situations: 1) Case 1 (unmitigated) rewesents container explosions o c 6 g  in Room 117 or 
170 while dock doors are open; and 2) Case 2 (mitivated) remesents container explosions 
occurrin~ at anv other time. 
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In summary, removal o f  analysis conservatism by using a TRU waste drum versus a 
TRU waste box and irsirig more aDDroDriate ARF 2nd RF values would continue to yield 
Risk Class 11 result for the CW. No credit is taken in Case 1 for the expected inflow of air while 
dock doors are men that would tend to mitigate the container exdosion scenario consequences 
Crediting the Huiiditzg 991 fiZtered exhartst vetrfilation system and facilitv confipiiration 
controls would reduce the MOI and CW risk to Risk Class I\’ for Case 2 (exfrernelv ?mtikr?iy 
frequency. low consequences). 

NPmE Scenario 1 - DBE Event-Induced SpilJ 

A DBE event is postulated to occur impacting the POC and TRU waste storage areas in 
the Building 991 Complex. TRU waste containers stored in Building 991 are considered to be 
susceptible to earthquake impacts. Containers that are impacted may be breached by falling 
debris (e.g., overhead cranes; heating, ventilating, and air conditioning W A C )  ducts; etc.) and 
other overhead equipment that is not seismically rated. The building structure and roof is 
expected to remain intact in a DBE event and stacked waste containers are not expected to topple 
in a DBE event. The exposed upper tier o f  waste containers is assumed to be susceptible to 
impact from the falling debris. The breached tantainers from the falling debris do not spill the 
container contents from the breach since the breach is at the top or upper portion o f  the 
container. 

The postulated DBE scenario is considered to be an unZikzZj event with high 
consesuences for the CW, moderate consequenlces for the MOI, and znoderate consequences for 
the IW. The MOI and the Tw risk class for the scenario is Risk Class 11. The CW has Risk 
Class I scenario results. 

Acceptability o f  the risk class results for the CW and the MOI is based on the 
conservatism that is assumed in the analysis. If‘ a median x/Q value (approximately an order o f  
magnitude reduction in atmospheric dispersion) were used in the analysis, the CW consequences 
would be moderate and the MOI consequences would be low. This would yield a reduction in 
the corresponding risk class for the CW and MO’I. Use of  a more realistic MAR (k, a factor of 
2 reduction in MAR) concurrent with a median >:/Q value yields the same results. 

The DBE scenario does not take any credit for deposition and building retention of 
radioactive material that is released during $he event. If the ventilation system is not 
functioning, the ambient building leakpath factor is qualitatively judged to be less than 0.1 for an 
intact facility. In the DBE event the building is assumed to remain intact. Assuming an ambient 
building leakpath factor of 0.1 reduces the MOI consequences to low and the CW consequences 
to moderate. This reduces the risk class to the MOI to Risk Class 111 and to the CW to Risk 
Class II. 

The damage ratios used in the analysis and the drum loading of  the facility that is 
assumed are both conservative. However, an order o f  magnitude conservatism from each of 
these analysis assumptions is not likely. The mmbined effect of  the two assumptions could 
result in an order of magnitude conservatism that, if  removed, would lower the risk class for the 
MOI and for the CW. 
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The immediate worker analysis is insensitive to analysis assumptions or credited controls 
due to the impact of the earthquake on the facility and the corresponding mockrate radiological 
consequences to the immediate worker as a result of the falling debris incatmitatin? the nl: 
The level of earthquake that is postulated would have similar effects on workers in most other 
buildings, on or off the Site. 

The risk from accident scenarios that were not risk dominant scenarios (i.e.. low nsk 
scenarios: Risk Class TI1 or IV for all recemors) can be lowered. in manv cases. as a result of the 
crediting of a single - tested stage of HEPA filtration for mitigation of risk dominant accident 
scenarios. Some other risk reduction measures that may not be necessaw from a nuclear safeti 
permective, should be included. where wssibie. E X ~ D I C S  include: (1) use of flammable gas 

cylinders with caDacities or loaded to levels that are limited to a level necessq for the 
maintenance advitv being performed and (2) preferential storage of POC containers rather than 
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4.7 SAFETY MANAGEMENT PROGRA~I ATTRIBUTES 

Table 4-7 provides the attributes of the Iisted SMPs that were identified in the safety 
analysis of the Building 991 Complex FSAR. These attributes of the SMPs establish the SMP 
functional or performance objectives that are most important to the safety of the facility. The 
safety analysis was performed under the assumption that these attributes were implemented in 
the facility. In particular, protection of the immediate worker relies on the implementation of 
many of these attributes. 
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4.8 SAFETY ANALYSIS ASSUMPTIONS AND FEATURES 

TabIe4-8 presents a summary listing of the general assumptions made (coded by the 
letter “G”), the assumptions made (coded by the letter “A”), the protective features credited 
(coded by the letter “F”), and the reauirements imposed (coded bv the letter “R”) in the Safety 
Analysis in NSTR-011-98. These assumptions, features, and recruirements were derived during 
the hazard evaluation and accident analysis of the Building 991 Complex and during the risk 
reduction evaluation of the dominant accident scenarios. 

The scenarios to which each assumption, feature, or reauirement applies are listed in 
Table 4-8 along with the impact of the assumption, feature, or requirement. Scenarios identified 
during the hazard evaluation process, presented in NSTR-011-98, are generally in the form of: 

SCENARIO-NUMBER-ACTM’TY 

and are displayed as left justified in Table4-8. Scenarios identified during the bounding 
scenario selection process presented in NSTR-011-98, Bounding Scenario Selection, are 
generally in the form of 

B-SCENARIO-”MBER 

and are displayed as centered in Table 4-8. Scenarios identified during the accident analysis 
process presented in NSTR-011-98, Accidenr AnaZysis, or evaluated in the dominant accident 
scenario discussion of this chapter are generally in the form o f  

Scenario NUMBER 

and are displayed as right justified in Table4-8. If the accident analysis scenario labels are 
shown in italicized print. then the assmptiodfmturdreauirement was indjrdy credited and 
1-4 not be shown on the scenario summan7 tables. For example. if a scenario analysis that 
covers LLW and TRU waste containers is evaluated usinv onlv TRU waste containers. then 
General Assummion G2. dealing with LLW container M4R limits. mav include the scenario in 
italicized urint tu indicate that the assumDtion was used in the selection of a bounding accident 
scenario even though the scenario summaw table would not list the asmrmtion. If the accident 
analvsis scenario labels are shown in boid urint then the assumptionlfeatureaukement was 
credited in the dominant scenario discussion for risk reduction. 

The impact of  the assumption/feature/requirement is presented in the last column.  his I 
column provides the impact (Le., established the criteria that was followed during the safety 
analysis) of  the assumptiodfeaturdreauirement on the safety analysis and identifies any controls 
that were imposed based on the assumption/feature/reauirement. Controls identified (shown as 
bold itdicized in this column) were carried forward to the Appendix 4 Building 991 Complex 
Technical Safety Requirements. 
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6. DERIVATION OF TECHNICAL SAFETY REQUrrCEMENTS 

6.1 INTRODUCTION 

The Technical Safety Requirements (TSRs) for Building 99 1 , provided as Appendix A, 
Building 991 Complex Technical Safety Requirements, to the Final Safety Analysis Report 
(FSAR), establish those requirements that define the conditions, safe boundaries, and 
Administrative Controls (ACs) necessary to ensure safe operation of the building and reduce the 
risk to the maximum [exposed] off-site individual (MOI), collocated workers (CW), immediate 
workers (IW), and the environment from an uncontrolled release of hazardous materials. There 
are four types of controls used to provide this assurance: Limiting Conditions for Operations 
&COS), Surveillance Requirements (SRs), ACs, and Design Features. The TSRs constitute an 
agreement between the Department of Energy @OE)/Rocky Flats Field Office (RFFO) and the 
facility operating management regarding safe operation of the facility. 

This chapter derives the Building 991 Complex TSRs and identifies the operational 
controls defrning the safe conditions and the ACs based on the safety analyses presented in 
Nuclear Technical Safety Report (NSTR)-011-98, Safety AnaZysis for the Building 991 Cornpiex 
Final Safety Analysis Report (Ref. 1). This chapter supports and provides information 
necessary for the separate TSR document attached to this FSAR as Appendix A. Compliance 
with the TSRs ensures that the health and safety of the MOI and CW are protected from an 
uncontrolled release of radioactive and hazardous materials and ensures that potential risks to 
the IW are reduced based on the controls implemented. 

This chapter establishes the bases for the selection of the control set required to establish 
the safe boundaries and ACs for the Building991 Complex. The TSRs were selected and 
prepared in accordance with DOE 5480.22, Technical Safety Requirements (Ref. 2) and the 
Document of Example Technical Safety Requirements, Volume I (Ref. 3). 

6.2 TYPES AND DERIVATION OF REQUnUEMENTS 

6.2.1 Limiting Conditions for Operations 

LCOs are imposed on structures, systems, and components (SSCs) credited in the FSAR 
to reduce the frequency of postulated accidents or mitigate the consequences of postulated 
accidents to the MOI and/or CW. LCOs provide the lowest functional capability or 
performance levels of safety-related SSCs, and their support systems, required for normal, safe 
operation of the facility. Table 6-1 correlates specifically credited safety features identified in 
the hazard and accident analysis to the appropriate TSR LCO. The Building991 Complex 
LCOg address the following systems: 

* Filtered Exhaust Ventilation Systems 

Automatic Sprinkler Systems and F1ow:'Smoke Detection Alarms. 
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hutornatic Plenum Deluge System 

6.2.2 Surveillance Requirements 

SRs are requirements relating to testing, calibration, or inspection to ensure the necessary 
Operability of safety-related SSCs and their support systems. This section of the TSRs contains 
the requirements necessary to maintain operation of the Building 991 Complex within the LCOs. 
In the event that SRs are not successfully completed or accomplished within their specified 
frequency, the systems or components involved are assumed to be not Operable and Required 
Actions defmed by the LCOs are taken until the system or components can be shown to be 
Operable. 

SRs for each system or component identified in a specific LCO are provided subsequent 
to the LCO itself. These SRs add assurance that those systems and components that the safety 
analysis credits for prevention of postulated accidents or mitigation of postulated accident 
consequences will perform their intended functions. 

6.2.3 Administrative Controls 

ACs are provisions relating to organization and management, conduct of operations, 
procedures, record-keeping, assessment, and reporting necessary to ensure safe operation of the 
building. The ACs for the Building 991 Complex consist of credited programmatic elements 
and specific controls or restrictions. Table 6-2 correlates specific administrative controls 
credited in the hazard and accident analysis to the appropriate TSR AC or Safety Management 
Program (SMP). 

Some of the ACs provide discrete administrative controls/limits that have been credited 
in the safety analysis. These specific controls or restrictions are credited as providing a 
reduction in postulated accident scenario initiation frequency and/or a reduction in postulated 
accident scenario consequences. Such controls are more precise and discrete than those defined 
by a SMP or the program elements of a SMP. The ACs with specific controls or restrictions 
have requirements for verification of the control or restriction and requirements for actions 
following discovery of a noncompliance with the control or restriction. Examples of ACs with 
specific controls or restrictions include: Inventory Control and Material Management (AC 5.2) 
and Control of Combustible Materials and Ignition Sources (AC 5.3). 

6.2.4 Design Features 

Design Features are passive features that reduce the frequency andor mitigate the 
consequences of uncontrolled releases of radioactive or other hazardous materials from the 
building for postulated accident scenarios analyzed in the FSAR. Design Feature descriptions 
are provided in the TSRs to assure that evaluations of proposed changes or modifications to the 
Design Features are properly performed and documented, consistent with requirements specified 
in the TSRs. An example of a Design Feature credited in the FSAR is the internal fire barrier 
that prevents office area fires from impacting waste containers in the waste storage areas 
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Maintenance of this Design Feature is addressed in the TSRs in Section 6,  Design Features. 
Table 6-1 correlates the Design Features specifically credited in the hazard and accident analysis 
to the TSR Design Feature. 

6.3 TECHNICAL SAFETY REQUIREMENTS COVERAGE 

This section provides assurances that the TSR coverage for the Building 991 Complex is 
complete. This section lists the features identified in NSTR-011-98, Safety Analysis for the 
Building 991 Complex Final Safety Analysis Report and Chapter 5, Structures, Systems, and 
Components, that are needed to provide public safety, significant defense-in-depth, or significant 
worker safety. The working definitions used throughout this FSAR in determining the control 
feature are as follows: 

Public Safety: Those features that have been determined to be essential to assuring public safety 
or worker nuclear safety related to immediate fatalities or serious injuries or that maintain the 
consequences of facility operations below an established evaluation guideline. These features 
are identified as System Category (SC)-1/2 SSCs if the MOI andlor CW could sustain moderote 
or high consequences. depending on scenario frequency. 

Defense-in-Depth: Those features that provide an additional layer of defense against release of 
hazardous materials to the environment. Defense-in-depth features include both facility SSCs 
and administrative features. SSCs that are major contributors to defense-in-depth are designated 
as sc-3 sscs. 
Worker Safety: Those features that provide protection to the IW from the hazards of facility 
operation, exclusive of standard industrial hazards. Worker safety features include both facility 
SSCs and administrative features. SSCs that are major contributors to worker safety are 
designated as SC-3 SSCs. 

1 

i 
Table 6-1 lists all of the controls concerning Building 991 SSCs identified during the 

hazard evaluation and accident analysis presented in NSTR-011-98. This table describes the 
credited control and describes the safety feature being relied upon for that control. The control 
feature of the credited control is then defmed. The control feature may be either public safety 
(PS), defense-in-depth (DID), or worker safety (WS), as defmed above, or any combination of 
these features. The control type is then provided. The control type identifies the system 
category of the credited control (i.e., SC-1/2 or SC-3). The TSR control column provides the I 
linkage to Appendix A, Building 991 Complex Technical Safety Requirements, to indicate 
control coverage in the TSRs. And finally, the accident scenario column provides the linkage to 
the accident scenario or accident scenario types where the control is credited. 
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6.4 ADMINISTRATIVE CONTROLS 

6.4.1 Introduction 

This section identifies the administrative controls that ensure administrative safety 
functions necessary for safe facility operation. It builds upon the identification in the hazard and 
accident analyses of the preventive and mitigative administrative safety features necessary to 
protect the public, CW, IW, and the environment, or that provide significant elements of 
defense-in-depth. This section also identifies the administrative controls that ensure the 
administrative safety features identified in the hazard and accident analyses, including those 
applicable to all postulated accident scenarios (ie., assumed initial conditions). The 
administrative controls identified are contained in Appendix A, Building 991 CompZex Technical 
Safety Requirements of the FSAR. 

6.4.2 Identification of Administrative Controls 

The safety analysis assumptions, features, and requirements section of the hazard and 
accident analyses in NSTR-011-98 identifies the administrative safety features considered 
significant for the Building 991 Complex. These assumptions, features, and requirements 
provide the broad set of administrative controls considered for accident prevention andor 
mitigation, and from which the safety features specifically credited for reducing the risk of a n  
accident to acceptable levels are derived. The administrative controls providing these safety 
features are captured by Table 6-2. 

Table 6-2 correlates administrative safety features identified in the hazard and accident analyses 
to the administrative controls ensuring the conduct of those safety functions. The first column of 
the table presents the credited administrative control as derived from the safety analysis 
assumptions, features, and requirements. The Scenario Code column provides a cross-reference 
to the scenario in which each administrative control is applied (the control could have been 
identified in the hazard evaluation, the bounding accident scenario discussion, and/or the 
accident analysis). italicized entries in the Scenario Code colunm indicate that the scenario 
summaw table does not list the control but that the control is utilized in the detemiination of 
bounding scenarios le.g.. a LLU7 container limit control is not listed for scenarios evaluatiq 
TRU waste containers but the LLW limit maintains the TRU waste bounding assumptions). The 
third column provides a cross-reference to the TSR administrative control (provided in 
Appendix A) that references the control. This column identifies the specific Administrative 
Operating Limit (AOL) in the TSR ACs. The final column identifies the safety feature of the 
credited administrative control and the presents the TSR AC wording for the control. 
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6.5 TSR DERIVATION 

The TSRs were developed as a result of the hazard evaluation and accident analysis 
processes presented in NSTR-011-98 (Ref. 1). The process used to develop the TSRs is depicted 
in Figure 6-1. (1) Recognized Controls, (2) Credited 
Controls, (3) Derived Controls, and (4) Site Management Controls as defined below. 

There are four inputs to the TSRs: 

Recognized Controls were identified during the hazard identification step of the safety 
analysis. Recognized controls helped to determine whether identified hazards could be 
characterized as standard industrial hazard, requiring no further evaluation, or as hazards 
requiring hrther evaluation. Recognized Controls are typically covered by the Safety 
Management Programs (SMPs) that enhance defense-in-depth and worker safety and are not 
usually driven by the individual accident scenario evaluations. Examples of Recognized 
Controls include drum handling equipment design and health and safety practices addressing 
control of such equipment. 

Credited Controls are those controls specifically identified and credited during 
evaluation of postulated accident scenarios in NSTR-011-98. Credited Controls include LCOs 
(and associated SRs), Design Features, and ACs that support the accident scenario frequency and 
consequence assumptions presented in the accident analysis tables. Examples of Credited 
Controls include the Automatic Sprinkler System and control of combustible materials and 
ignition sources. 

Derived Controls are any additional controls that were identified during evaluation of the 
risk dominant accident scenarios. Derived Controls further reduce the risk of the postulated 
accident scenarios from what is presented in the accident evaluation section. Derived Controls 
are similar to Credited Controls; the distinction between these types of controls deals with the 
point in the analysis where the control is defined. An example of a Derived Control is the 
Filtered Exhaust Ventilation System. I 

I 
Finally, Site Management Controb help assure the continued implementation and 

maintenance of the TSRs. Examples of Site Management Controls include Organization and 
Management, Configuration Control, Quality Assurance, Records Management and Document 
Control, Training, and Nuclear Safety. 
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5. SAFETY STRUCTURES, SYSTEMS, AND COMPONENTS 

5.1 INTRODUCTION 

The objective of this chapter is to identify and classify those structures, systems, and 
components (SSCs) that ensure the functions necessary for safe facility operation. The 
preventive and mitigative safety features necessary to protect the maximum [exposed] off-site 
individual (MOI), the collocated worker (CW), the immediate worker (W), and the 
environment, or to provide significant defense-in-depth functions, are identified in the hazard 
evaluation and accident analysis sections of NSTR-0 1 1-98, Safeiy Anabsis for the Building 991 
Complex Final Safety Anaiysis Report (Ref. 1). This chapter correlates those identified safety 
features to the Building 991 Complex SSCs capable of providing the necessary safety functions. 
This chapter then categorizes each of the safety SSCs according to their importance to safety 
and their operability requirements to perfom their identified safety function. 

Development of System Evaluation Reports (SERs) was not accomplished for the 
Building 991 Complex SSCs. Therefore, this chapter provides the safety functions of the SSCs, 
their boundaries, the support systems required to be operable so the safety SSCs maintain their 
safety functions, and the functional requirements of the SSCs (the acceptance criteria for each 
SSC, including surveillance requirements and frequencies, is detailed in Appendix A, 
Building 991 Complex Technical Safety Requirements). This information is presented in a 
tabular’ format. In most cases the system descriptions provided in Chapter 2 will suffice, 
therefore, this chapter will not provide additional SSC description information unless required 
to supplement the Chapter 2 information. The SSCs determined most significant for the safe 
operations of the facility are covered by Technical Safety Requirements (TSRs). 

Safety SSCs for the Building 991 Complex are categorized in two ways to accommodate 
Site methodology and Department of Enerm Standard 3009-94 (DOE-STD-3009) (Ref. 2) 
methodology. These two methodologies do not correlate with each other. The Site 
methodology provides System Category (SC) levels for the SSCs so procurement requirements 
can be specified. The Site methodolom classifies SSCs as SC-1:’2. SC-3. or SC-4 depending on 
their importance in protectinz the MOL CW, and W .  The DOE-STD-3009 methodology 
classifies SSCs as either safety-class or safety-significant depending on their importance of 
protecting the MOI and the environment. or if they are mdor contributors to defense-in-depth 
Section 5.2 discusses categorization of the SSCs Der the Site methodoionv and Section 5 3 
discusses categorization of the SSCs per the DOE-STD-3009 methodolow. 

Safety SSCs were identified during three phases of the hazard evaluation and accident 
analysis process. The first phase wits during the hazard evaluation process. This process 
qualitatively evaluated the hazards associated with the activities being conducted at the 
Building 99 1 Complex. Assumptions, protective features, and requirements were identified 
during this phase. These assumptions, protective features, and requirements could involve SSCs 
specifically credited to eliminate a potential accident scenario from further evaluation. 
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The second phase for identifying safety SSCs occurred during the bounding scenario 
discussion for each accident type (Le., facility fires, spills, punctures, container explosions, 
facility explosions, criticalities, and natural phenomena hazards / external events (NPWEE)) 
SSCs could be specifically credited during this bounding scenario discussion that eliminated 
accident scenarios from further evaluation. 

those providing defense-in-depth are indicated with a “D”. The risk dominant accident scenario 
discussion Provided in WSTR-011-98 and in Chapter 4 was also used to identie safetv SSCs that 
could krther reduce the risk of the risk dominant accident scenario. 

5.2 SSC SYSTEM CATEGORY DESIGNATION 

For Site svstem cateaorization purposes. safety SSCs for the Building 991 Complex are 

. 

SC-1/2: Engineered safetv features credited or desiaated in an approved 
authorization basis document that have been determined to be essential to protect the 
public and the collocated worker from radiological harm. These SSCs are directly 
relied upon to prevent or mitigate simticant radiological releases. For design 
activities where Department of Enerm- (DOE) Order 6430.1-4. General Desrvi 
Criteria (Ref. 4). applies. those SSCs that meet the safetv class criteria in 

Section 1300-3 of DOE Order 6430.1A. Also. those non-credited or non-designated 
engineered SSCs whose failure could potentiallv inhibit or prevent credited or 
designated SC-1.2 SSCs from uerforming their intended safetv function are 
classified as SC-1/2. 
SC-3: SSCs that are relied won for regulator-required worker protection from 
radiological or tosicoiogical hazards. 
SC-4: SSCs that do not meet the requirenients of SC-1/2 or SC-3. 

.- 

The svstem categorization of safe& SSCs recognizes the more simificant safe@ r d e  
performed bv SC-1/2 SSCs versus SC-3 SSCs. ‘This difference in prioritv also apdies t o  
ensuring: omrational reliabili&. SC- 1 /‘2 SSCs typically reauire more string:ent levels of 
surveillance and maintenance to ensure the hidiest level of operational reliabilitv. SC- 12 SSC‘. 
are tvuicatlv surveilled. tested. and maintained to the standards det‘ined in the Limitins 
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Conditions for Operations (LCOs) in the TSRs (e.?. , automatic fire suDpressiori system in i v n ~  
storage areas and the offke area) SC-12 SSCs are also subiect to more stringent prociireme~ 
quality standards than SC-3 SSCs 

The SC-3 SSCs are typically engineered and maintained in accordance with 
Administrative Controls (ACs) and Safetv hlanaaenieiit Programs (SMPs). Standards for the 
functionalitv of SC-3 SSCs generallv derive from good industm practices and existing Site 
procedures. Absence of high reliability for a SC-3 SSC does not materially affect the risk 
profile of &e building. given that it operates in accordance with the building TSRs. Desimation 
of an SSC as a SC-3 SSC iii the FSAR ensures tliat system functionaliy will be maintained 
coinrnensurate with the system importance to safew, current configuration. and the barrier it 
poses to accident occurrence and/or consequence. 

Table 5-1 correlate safety features identified in the hazard evaluation, bounding accident 
scenario discussion, accident analyses provided in NSTR-011-98, and the risk dominant accident 
scenario discussion, to safety SSCs performing the safety functions.-Table 5-1 identifies the 
safety SSCs credited during the hazard evaluation and accident scenario analysis. The safety . 

The column of Table 5-I provides the accident scenario tvpe l i e . .  facility fires 
spills. punctures. container (hydrogen) explosion. facilitv explosion NPHEE) identification of 
safety SSCs. The specific accident scenario ie.n.. Facilitv Fire 1) is provided if the SSC is listed 
in the accident scenario summan; table. , The “SC Desimation” column indicates the level 
assigned to the SSC based on the safety function of the SSC. Those SSCs considered essential 
to protect the MOI or CW from radiological harm are identified as SC-1/2. Those SSCs relied 
on for rerulator-rewired worker Drotection are identified as SC-3. If an SSC doesn’t meet any 
of these criteria, it is identified as SC-4-The level indicated in the “SC Designation” column 
reflects the highest level of safety significance achieved by an SSC (Le., indicated levels are 
independent of safety significance to any one particular accident scenario). For example, the 
autoniatic sprinklers or automatic fire suppression portions of the Fire Suppression, Detection, 
and Alarm Systems are SC-112 because the systems perform a specifically credited safety 
function for the MOI and CW in at least one accident scenario analyzed. In contrast, the fire 
phones / Fire Department response are SC-3 because, although they provide defense-in-depth for 
MOI, CW, and IW; they are never specifically credited in the hazard evaluation and accident 
analyses for protection of the MOI and CW. 

The “~orriments” cdtinin Drovides h short explanatbn on tke credited Oy 

defense-in-depth safety function of the safeen. SSC 
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Table 5-1 provides the matrix reIating safety features identified in the hazard and 
accident analyses to safety SSCs. arid provides the svstern cate3orv (SC-1/2. SC-3. and SC-4) 
designation of &e safety SSCs. Section 5.2.1, S'C-11'3 SSC's. and Section 5.3.2. SC-3 SSC.s, then 
identify the safetv functions. system boundaries, support svsterns, and functional requirements 
for the armlicable safety SSC. 
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5.2.1 SC-1/2 SSCS 

This section summarizes the safety functions, boundaries, support systems, functional 
requirements, and TSR implementation linkage for those SSCs specifically credited in the 
accident analysis as providing necessary safety functions to protect the MOI and CW from 
radiolorrical harm. The 
following systems were identified as SC-1/2 SSCs. 

These SSCs are designated SC-1/2 SSCs as shown in Table 5-1. 

Fire Suppression, Detection, and Alarm System (automatic sprinkler system, flow 
afams.@ire Department response, smoke detectorsiFire Department response. and fire 
extinguishers). 
Building structure (interior fire barrier (wall and fire doors separating office area 
from Room 134): exterior walls arid concrete roofs; Room 153 floor) (passive design 
features). 

Heating. Ventilating. aid Air Conditioning System (filtered exhaust ventilation 
provided bv the Building991 roof olenutxi and bv the Building 985 plenum (if 
intended to be used)). 

Table 5-2 provides a matrix of the Building 991 Complex SC-112 SSCs. Column 1 of 
the table identifies the SSC identified as a SC-1/2 SSC and the specific attributes of that SSC 
that make it a SC-1/2 SSC. The “Safety Function” column of the table provides the reason for 
designating the SSC as a SC-1/2 SSC. This column specifically identifies the safety function 
credited in the safen.7 analysis. Non-safety functions are not provided in this column. If the 
accident analysis requires that the SSC be relied on to operate after a natural phenomena hazard 
(NPH) event, that h d o n  will be idenuied in this column. The “Boundaries” column of the 
table identifies the specific portions of the SSC that are being relied upon in the accident 
analysis. This column attempts to be specific in the portions of the SC-1/2 SSC that must be 1 
maintained at the level specified in the TSRs to meet the identified safety function. The 
“Support Systems” column identifies those SSCs, whose failure, would result in the SC-1/2 SSC 
not being able to perform its identified safety function. The “Functional Requirements” column 
defines the operability requirements for the identified SC-1/2 SSC. These requirements are 
necessary for the SC-1/2 SSC to meet its safety function. These functional requirements 
specifically address the pertinent response parameters related to an accident for which the safety 
function is being relied upon. Specific acceptance criteria for the SSC to meet the functional 
requirements, along with surveillance requirements and frequencies, is presented in Appendix A, 
Building 991 Complex Technical Safety Requirements. The “TSR” column provides the linkage 
from this section to the implementing control specified in Appendix A, Building 991 Complex 
Technical Safety Requirements. 
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5.2.2 SC-3 SSCS 

This section summarizes the safety functions, boundaries, support systems, and 
functional requirements for those SSCs whose preventive or mitigative function is relied on fc,r 
remiator-required worker protection from radiological or toxicological hazards. These SSCs are 
designated SC-3 SSCs. The following SSCs have been identified as SC-3 SSCs. 

Life Safetymisaster Warning System. 

Table 5-3 provides a matrix of the Building 991 Complex SC-3 SSCs. C o l u k  1 of the 
table identifies the SSC identified as a SC-3 SSC and the specific attributes of that SSC that 
make it a SC-3 SSC. The “Safety Function” column of the table provides the reason the SSC 
was designated as a SC-3 SSC. This column specifically identifies the safety function credited 
in the safets analysis. Non-safety functions are not provided in this column. If the accident 1 
analysis requires that the SSC be relied on to operate after a NPH event, that h c t i o n  will be 
identified in this column. The “Boundaries” column of the table identifies the specific portions 
of the SSC that are being relied upon in the accident analysis. This column attempts to be 
specific in the portions of the SC-3 SSC that must be maintained at the level specified in the I 
TSRs to meet the identified safety function. The “Support Systems” column identifies those 
SSCs whose failure would result in the SC-3 SSC not being able to perform its identified safety I 
function. The “Functional Requirements” column defmes the operability requirements for the 
identified SC-3 SSC. These requirements are necessary for the SC-3 SSC to meet its safety I 
function. These functional requirements specifically address the pertinent response parameters 
related to an accident for which the safety function is being relied upon. The acceptance criteria 
along with the specific surveillance requirements and frequencies for the SSC are provided in 
Appendix A, Building 991 Complex Technical Safe9 Requirements, as identified in the last 
column of the table, “TSR”. The TSR column provides the linkage from this section to the I 
implementing control specified in Appendix A, Building 991 Complex Technical Safe@ 
Requirements. 

Fire Suppression, Detection, and Alarm System (fire phones, fire bells, and the water 
gong alarms). 
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5.3 SSC SAFETY CATEGORY DESfGNATIUlV 

- For DOE-STD-3009 D U ~ O O S ~ S .  safety SSCs for the Building 991 Complex are 
categorized into cute of two safety category levels asdefined below The DOE-STD-3009 
niethodolom for ciassifyinv safety SSCs does not correlate rvidt the Site mectiodolonv for 
desiaating the system category of SSCs. Classifications of SSCs as eitber safetv-ciass or 
safetysianificant satisfies requirements specified in DOE Order 5180.23 (Ref 5) This seit~on 
provides the details on those facility SSCs that are necessary for the facility to satisfy evaiuatlon 
guidelines, provide defense-in-deuth. or contribute to worker safetv. 

Safety-Class: SSCs whose failure could adversely affect the environment, or safety 
and health of the MOI as identified by the safety analyses. Adversely effects means 
that evaluation .guidelines are exceeded. therefore safety-class SSCs are SSCs whose 
preventive or mitigative h c t i o n  is necessary to keep hazardous material exposure 
to the MOI below the evaluation guidelines. (The evaluation guidelines used for h s  
classification are based on DOE-STD-301 I (Ref. 6) criteria. If the SSC is credited 
for lowering the risk to the MOI then it is coilsidered a safetv-class SSC). 
Safety-Significant: SSCs not designated as safety-class SSCs but whose preventive 
or mitigative b c t i o n  is a major contributor to defense-in-depth (i.e.7 prevention of 1 
uncontrolled material releases) and/or worker safety as determined from hazard 
analysis. As a general rule of thumb, safety-significant SSC designations based on 
worker safety are limited to those SSCs whose failure is estimated to result in an 
acute worker fatality or serious injuries to workers. Serious injuries refer to medical 
treatment for immediately life-threatening or permanently disabling injuries from 
other than standard industrial hazards. Potential latent effects (e.g., potential 
carcinogenic effects of radiological exposure or uptake) are specifically excluded. 

. 

Table 5-4 provides a matrix relating safety features identified in the hazard and accident 
analyses to safety SSCs, and provides the safety category (safety-class or safety-significant) of 
the safety SSCs. safety functions, system boundaries, support systems, and fimctional 
requirements for the applicable safety SSC are as described in Section 5.2.1. SC-11’2 S X s ,  and 
Section 5.3.2, SC-3 SSCs. 
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1. USE AND APPLICATION 

The TECHNICAL SAFETY REQUIREMENTS (TSRs) for the BUILDING991 
COMPLEX establish those requirements that define the conditions, safe boundaries, and 
ADMINISTRATIVE CONTROLS necessary to ensure safe operation of the facility and reduce 
the risk to immediate workers, collocated workers, the public, and the environment from 
uncontrolled releases of hazardous materials. There are four types of controls used to provide 
this assurance: LIMITING CONDITIONS FOR OPERATION (LCOs), SURVEILLANCE 
REQUIREMENTS (SRs), ADMINlSTRATIVE CONTROLS (ACs), and DESIGN 
FEATURES. A separate “Use and Application” section proceeds each of the LCO and AC 
sections providing information and instructions for using and applying each type of control. 
Compliance with all TSRs as written is mandatory. 

BASES for each of the TSR controls immediately follow the stated controls rather than 
being included as an annex to the TSRs. This facilitates a better understanding of the need for 
the control and avoids forcing the reader to search the document for such information. 

1.1 DEFINITIONS 

NOTE 

The defined terms of  this section appear in capitalized type throughout the TSRs. 

TERM DEFINITION 

ADMIMSTRATIVE 
CONTROLS (ACs) 

ADMINISTRATIVE 
OPERATING LIMITS 
(AOLs) 

Provisions relating to organization and management, conduct of 
operations, procedures, record-keeping, assessment, and reporting 
necessary to ensure the safe operation of a facility. 

Specific administrative controls/limits that have been credited in 
the Final Safety Analysis Report (FSAR) Safety Analysis. AOLs 
are credited as providing a reduction in postulated accident 
scenario initiation frequency and/or a reduction in postulated 
accident scenario consequences. Such controls are more precise 
and discrete than those defined by a safety management program 
(SMP) or the program elements of a SMP. The AOLs are an 
administrative equivalent to hardware requirements specified in 
LCOs and, as such, have requirements for verification of the AOL 
and requirements for actions following DISCOVERY of a 
noncompliance with the AOL. 
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TERM ' 

AFFECTED AREA 

BASISBASES 

BUILDING 99 1 
COMPLEX 

COMPLETION TIME 

CONDITION 

CREDITED 
PROGRAMMATIC 
ELEMENT 

DEFENSE-IN-DEPTH 

DEFINITION 

That portion of the BUILDING991 COMPLEX in which the 
credited safety h c t i o n  provided by a single system, subsystem, 
train, component or device is compromised by an 
OUT-OF-TOLERANCE or other CONDITION for which 
REQulRED ACTIONS are specified. 

Summary statement(s) of the rationale for the LCOs and 
associated SRs and ACs. The BASES explain how the numeric 
value, the specified function, or the surveillance fulfills the 
credited safety function assumed in the FSAR Safety Analysis. 
The set of facilities supporting the mission of Building 991 to 
store transuranic (TRU) waste containers and to stage Special 
Nuclear Material (SNM) in preparation for off-site shipment. Ths  
includes Building 991, Building 996, Building 997, Building 998, 
Building 999, Building 984, Building 985, Building 989, and 
Building 992. 

The amount of time allowed to complete a REQUIRED ACTION. 
The COMPLETION TIME starts whenever a situation (e.g., not 
OPERABLE equipment or variable not within limits) is 
DISCOVERED that requires entering the REQUIRED ACTION 
for a given CONDITION. REQUIRED ACTIONS shall be 
performed before the specified COMPLETION TIME expires, 
except as specified under SU*END OPERATIONS. 

Configuration and status of the facility related to compliance with 
the TSRs for which REQUIRED ACTIONS are performed withm 
specified COMPLETION TIMES, including; 

1. Discrete degradations of LCO-related SAFETY SSCs; and 

2. Noncompliance with ACs. 

A functional (performance language) statement depicting 
analytical assumptions embodied in safety analysis specific to a 
given program. These functional statements relate to assumptions 
that determine the progression of accident scenarios. 

Engineered features and/or administrative programs or program 
elements which are not used in analysis to reduce frequency or 
consequences but add additional levels of safe operations. Margin 
of safety is established by the bounds of the analysis and is not 
impacted by the loss of, or deficiencies in, DEFEYSE-IN-DEPTI-I 
items. 

Revision 1 
Swtmbor 1993 

A-6 Building 99 1 Complex FSAR 
Appendix A 



TERM DEFINITION 

DESIGN FEATURES Those passive features which, if altered or modified, could have a 
significant effect on safety. 

The point in time when it is realized that a CONDITION has been 

Any evacuation as a result of a significant deviation from planned 
or expected behavior or course of events that could result in 
significant consequences to people, property, the environment, or 
security. It includes unusual events, alerts, Site emergencies, and 
general emergencies. 

LIMITING CONDITION The lowest functional capability or performance level of SAFETY 
FOR OPERATION &CO) SSCs and their support systems required for safe operations of the 

facility. 

NUCLEAR MATERIAL, Includes Special Nuclear Material (enriched uranium, 
uranium-233, uranium-235, or plutonium), americium, or 
neptunium in quantities of one gram or more. It does not include 
natural uranium, depleted uranium, contamination, or sealed 

A SAFETY SSC shall be OPERABLE when it is capable of 
performing its safety function(s) as specified in Chapter 5 of the 
FSAR for compliance with the TSRs. 
Identifies equipment that has been rendered not available or 
credited for operation. OUT OF COMMISSION equipment is 
considered to be administratively removed from the facility and 
no longer subject to the requirements specified in the TSRs. 
OUT OF COMMISSION implies that actual physical 
modification, isolation, or removal can be performed without 
affecting the overall safety of the facility. For the purpose of the 
TSRs, equipment, systems, andor areas are OUT OF 
COMM[SSION when all of the following conditions have been 
satisfied: 

DISCOVERY/ 
DISCOVERED entered. 

EMERGENCY 
EVACUATION 

sources. 

OPERABLE/ 
OPERABILITY 

OUT OF COMMISSION 

a. The isolation boundary and the affected equipment is 
properly tagged or labeled and controlled in a manner that 
will prevent use. 

b. An evaluation of the administrative removal of the affected 
equipment from service on facility safety has been 
performed. 

c. Analysis shows that any radioactive or other hazardous 
material remaining in the OUT OF COMMISSION 
equipment is safely contained. 
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DEFINITION 

Equipment formally designated as not available to perform its 
intended safety function. 

TERM 

OUT-OF-SERVICE 

OUT-OF-TOLERANCE 

REQUIRED ACTIONS 

SAFETY-CLASS 
STRUCTURES, 
SYSTEMS, AND 
COMPONENTS 
(SAFETY-CLASS SSCS) 

SAFETY-SIGNIFICANT 
STRUCTURES, 
SYSTEMS, AND 
COMPONENTS 
(SAFETY-SIGNIFICANT 
SSCs) 

SAFETY STRUCTURES, 
SYSTEMS, AND 
COMPONENTS (SAFETY 

SURVEILLANCE 
REQUIREMENTS (SRs) 

SSCS) 

A CONDITION that exists upon failure to meet LCOs or SRs 
when the REQUIRED ACTIONS have been completed within the 
specified COMPLETION TIMES. . 
The mandatory response when an LCO or AC cannot be met. 
REQUIRED ACTIONS include the COMPLETION TIMES for 
facility operation in an OUT-OF-TOLERANCE or an AC 
noncompliance before it is required to change operating 
configuration, except as specified under SUSPEND 
OPERATIONS. 

Those SAFETY SSCs that have been credited in the FSAR Safety 
Analysis to provide protection of the environment or provide 
protection for the health and safety of the public (is defined by the 
maximum exposed off-site individual). 

. 

Those SAFETY SSCs that have been credited in the FSAR Safety 
Analysis to provide protection for the health and safety of the 
immediate worker or to provide DEFENSE-a-DEPTH protection I 
for the health and safety of the immediate worker, the collocated 
worker (as defined by a 100 meter distant receptor), or the public 
(as defined by the maximum exposed off-site individual). 

Those structures, systems, and components (SSCs) that are 
important to safety (i.e., those SSCs that have been credited in the 
FSAR Safety Analysis). SAFETY SSCs consist of 

Requirements relating to testing, calibration, or inspection of 
SAFETY SSCs to emure that the OPERABILITY of the 
LCO-related SAFETY SSC is maintained andor that operations 
are within the suecified uarameters of the LCO. 

SAFETY-CLASS and SAFETY-SIGNIFICANT SSCS. 
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TERM DEFINITION 

SUSPEND OPERATIONS A formal termination of all activities except for those directly 
involved in: 

1. Placing and maintaining the BUILDING 991 COMPLEX 
in a safe configuration; 

2. Restoring the safety function associated with the 
suspension; 

3. Restoring the safety function associated with other LCO 
OUT-OF-TOLERANCES; or 

4. Remediating AC noncompliance CONDITIONS. 

LCO 3.0.1 1 addresses responses to a SUSPEND OPERATIONS 
REQulRED ACTION. 

TSRs defrne the LCOs, SRS, ACs, Design Features and BASES 
thereof necessary to protect the health and safety of the public and 
to reduce the potential risk to workers from the uncontrolled 
release of radioactive or other hazardous materials and from 
radiation exposure due to inadvertent criticality. 

TECHNICAL SAFETY 
REQUIREMENTS (TSRs) 

VIOLATION A VIOLATION of a TSR can occur as a result of any of the 
following circumstances: 

1. Failure to take REQUIRED ACTIONS within the specified 
COMPLETION TIME following: 

1) Failure to meet a n  LCO, 

2) Failure to successfully meet an LCO SR, 

2. Failure to perform an LCO SR within the specified 
frequency; or 

3. 3. Failure to perform the REQUIRED 
ACTIONS associated with an AC that is not being met 
within specified COMPLETION TIMES. 
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1.2 ACRONYMS 

AC 
AOL 
CSE 
DOE 
DOT 
FEVS 
FHA 
FSAR 
HEPA 
IDC 
JCO 
LCO 
LLW 
MAR 
NFPA 
POC 
POD 
FWFO 
sc 
Site . 
S M P  
SNM 
SR 
ssc 
TRU 
TSR 
USQ 
USQD 
WG Pu 

ADMINISTRATIVE CONTROL 
ADMINISTRATIVE OPERATING LIMIT 
Criticality Safety Evaluation 
Department of Energy 
Department of Transportation 
Filtered Exhaust Ventilation Svstern 
Fire Hazards Analysis 
Final Safety Analysis Report 
High Efficiency Particulate Air (filters) 
Item Description Code 
Justification for Continued Operation 
LIMITING CONDITION FOR OPERATION 
Low-Level Waste 
Material-at-Risk 
National Fire Protection Association 
Pipe Overpack Container 
Plan of the Day 
Rocky Flats Field Office 
System Category 
Rocky Flats Environmental Technology Site 
Safety Management Program 
Special Nuclear Material 
SURVEILLANCE REQUIREMENT 
Structure, System, and Component 
Transuranic (waste) 
TECHNICAL SAFETYREQUIREMENTS 
Unreviewed Safety Question 
Unreviewed Safety Question Determination 
Weapons Grade Plutonium 
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1.3 SAFETY LIMITS/LMTING CONTROL SETTINGS 

There are no Safety Limits or Limiting Control Settings for the BUILDING 99 1 
COMPLEX. 

1.4 LIMITING CONDITIONS FOR OPElUTIONS/SURVEILLANCE REQUIREMENTS 

LIMITING CONDITIONS FOR OPERATION (LCOs), presented in Section3, are 
imposed on SAFETY STRUCTURES, SYSTEMS, AND COMPONENTS (SSCs) credited in 
the FSAR Safety Analysis to reduce the frequency or to mitigate the consequences of postulated 
accidents impacting the public and/or the collocated worker. The BUILDING 991 COMPLEX 
LCO addresses the following systems: 

BUILDING 991 COMPLEX Automatic Sprinkler Systems and Flow/Srnoke Detection 
AlaX7Il.S. 

BUILDING 993. COMPLEX Filtered 'Exhaust Ventilation Svstems. 

BLllLDING 99 1 COMPLEX Automatic Plenum Deluge Svstems. 

SURVEILLANCE REQUIREMENTS (SRs), presented in Section 4, are requirements 
relating to testing, calibration, or inspection of SAFETY SSCs to ensure that the 
OPERABILITY of the LCO-related SAFETY SSCs and their support systems is maintained 
and/or that operations are within the specified parameters of LCOs. This section of the TSRs 
contains the requirements necessary to maintain operation of the BUILDING 991 COMPLEX 
within the LCOs. In the event that SRS are not successfully completed or accomplished within 
their specified frequency, the SAFETY SSCs involved are assumed to be not OPERABLE and 
REQUIRED ACTIONS defined by the LCOs are taken until the SAFETY SSCs can be shown 
to be OPERABLE. 

I 

1.5 ADMINISTRATIVE CONTROLS 

ADJ"ISTRAT1VE CONTROLS (ACs), presented in Section 5, are provisions 
relating to organization and management, conduct of operations, procedures, record-keeping, 
assessment, and reporting necessary to ensure safe operation of the facility. The ACs for the 
BUILDING 991 COMPLEX are defined by CREDITED PROGRAMMATIC ELEMENTS and 
by specific controls/limits identified as ADMINlSTIUTIVE OPERATING L M T S  (AOLs). 

AOLs are specific administrative controls/limits that have been credited in the FSAR 
Safety Analysis as providing a reduction in postulated accident scenario initiation frequency 
and/or a reduction in postulated accident consequences. Such controls are more precise and 
discrete than those defined by a SMP or the program attributes of a SMP. The AOLs are an 
administrative equivalent to hardware requirements specified in LCOs and, as such, have 
requirements for surveillance of the AOL and requirements for actions following DISCOVERY 
of a noncompliance with the AOL. Examples of AOLs include: waste container specifications, 
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limits on container radioactive material, and restriction of selected items (e.g., combustibles, 
flammable gases). 

1.6 DESIGN FEATURES 

DESIGN FEATURES are the facility passive protective features that reduce the 
frequency and/or mitigate the consequences of uncontrolled releases of radioactive or other 
hazardous materials from the facility for postulated accident scenarios analyzed in the FSAR. 
These DESIGN FEATURE descriptions are provided in the TSRs to assure that evaluations of 
proposed changes or modifications to these DESIGN FEATURES are properIy performed and 
documented, consistent with requirements specified in the TSRs. 

1.7 FREQUENCY NOTATION 

The frequency notations, as used in surveillances and elsewhere, are defined as follows 
when included in the TSR: 

Notation 

Once per Working Shift 
Once per Day 

Once per Week 
Once per Month 

Once per Quarter 

Once per 6 Months 
Once per Year 

Once per 18 Months 

Once Der 3 Years 

Minimum Freauencv (Periodicitv Notation) 

At least once per Working Shift. 

At least once per 24 hours. 

At ieast once Der 7 days. 

At least once per 3 1 days. 

At least once per 92 days. 

At least once Der 6 months. 

At least once per 12 months. 

At least once Der 18 months. 

At  least once oer 36 months 

1.8 TECHMCAL SAFETY REQUIREMENTS BASES CONTROL 

The contractor may make changes to the TSR BASES without prior Department of 
Energy-Rocky Flats Field Office (DOE-RFFO) approval provided the changes do not involve 
any of the following: 

1. A change in the controls specified in the TSRs; or 

2. A change to the FSAR that involves a positive USQ. 

Proposed changes that meet the criteria of (1) or (2) above shall be reviewed and 
approved by the DOE-RFFO prior to implementation. Changes to the BASES that may be 
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implemented without prior DOE-RFFO approval will be provided to the DOE-RFFO during 
annual updates to this FSAR. 

1.9 LOGICAL CONNECTORS 

Logic terms (AND, OR) may be used in the CONDITIONS, REQUIRED ACTIONS, or 
the COMPLETION TIME section of an LCO REQUIRED ACTION or AC REQUTRED 
ACTION statement or in the SURVE3LLANCE REQUIREMENTS or frequency sections of the 
LCO SURVEILLANCE statement. The following definitions and format are applicable to the 
use of logic terns throughout the TSRs. . 

NOTE: The defined terms of this section appear in CAPITALIZED, bolded, and 
underlined type throughout the TSRs. 

Definitions of Logic Terms 

Definition 
Used to connect two or more sets of criteria that must both (all) be satisfied for a given logcal 
decision. 
Used to denote alternate combinations or criteria, meaning either one or the other criterion 
will satisfy a given logical decision. 

- AND 

- OR 

The formats for the level of logic are illustrated in the following examples: 

ACTIONS 

CONDITION 

1. The CONDITION 

This example demonstrates tl 

REQUIRED ACTION 

For statements containing a 
single level - The connector is 
left justified to the column and 
the criteria are single 
numbered. 

COMPLETION TIME 

1 The REQUIRED ACTION 

2 The REQUIRED ACTION 

at for CONDITION 1, either REQUlRED ACTION 1 or 
REQUIRED ACTION 2 must be completed. This is because the logical connector OR is used 
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1.2 LOGICAL CONNECTORS (continued) 

ACTIONS: 

CONDITION 

1. The CONDITION 

This example demonstrates 1 

REQUIRED ACTION 

For statements containing 
two levels: 

For the lS level - The 
connector is lefi justified to the 
column and the criteria are 
single numbered. 

For the Td level - The 
connector is indented once to 
the right and the criteria are 
double numbered. 

1 The REQUIRED ACTION 

2.1 The REQUIRED ACTION 

2.2 TheREQUlRED 
ACTION 

COMPLETION TIME 

it for CONDITION 1 ,  either REQUIRED ACTION 1 or 
REQUIRED ACTION 2 must be completed. 
additional requirement, indicated by the indented logical connector AND, is imposed. 
additional requirement is met by performing REQUIRED ACTION 2.2. 

If REQUIRED ACTION 2.1 is chosen, an 
This 
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I 

1.2 LOGICAL CONNECTORS (continued) 

ACTIONS: 

CONDITION 

1. The CONDITION 

This example demonstrates I 

REQUIRED ACTION 

For statements containing 
three levels: 

For the 1" level - The 
connector is le3 justified to the 
column and the criteria are 
single numbered. 

For the 2nd level - The 
connector is indented once to 
the right and the criteria are 
double numbered. 

For the 3d level - The 
connector is indented twice to 
the right and the criteria are 
triple numbered. 

1 The REQUIRED ACTION 
OR 
2.1 TheREQUIRED 
ACTION 

AND 
2.2.1 The REQUIRED 
ACTION 

2.2.2 T h z Q u I R E D  
ACTION 

OR 

COMPLETION TIME 

.t for CONDITION 1, either REQUIRED ACTION 1, or 
REQUIRED ACTION 2.1 must be completed. If 2.1 is chosen, an additional requirement, 
indicated by the indented logical connector AND, is imposed. This additional requirement is 
met by choosing 2.2.1 or 2.2.2. The indented position of the logical connector OR indicates that 
2.2.1 and 2.2.2 are alternate and equal choices, one of which shall be performed. 
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2. SAFETY LIMITS AND LIMlTING CONTROL SETTINGS 

There are no Safety Limits or Limiting Control Settings for the BUILDING 99 1 
COMPLEX. 
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3./4. LIMITING CONDITIONS FOR OPERATION/SURVEILLANCE 
REQUIREMENTS 

LCO 3.0.1 

LCO 3.0.2 

LCO 3.0.3 

LCO 3.0.4 

A LIMITING CONDITION FOR OPERATION (LCO) and associated 
SURVEILLANCE REQUIREMENTS (SRs) have been identified for the BUILDING 991 
COMPLEX Automatic Sprinkler Systems and Flow Alarms. These systems are credited in the 
FSAR Safety Analysis to reduce the frequency of large fires in the facility that have the potential 
to impact waste container storage areas. As a result, the system indirectly reduces the 
consequences of analyzed accidents impacting the collocated workers and the public. 

LCOs Shall B e  Met 

LCO REQUIRED ACTIONS Shall 
B e  Met 

LCO REQUIRED ACTION Cannot 
Be  Met Or Is Not Provided 

R e m  To Service 

3.0/4.0 USE AND APPLICATION 

LCO 3.0.1 through LCO 3.0.11 and SR 4.0.1 through SR 4.0.4 establish the general 
requirements applicable to LCO 3.1, BUILDING 991 COMPLEX Automatic Sprinkler Systems 
and Flow Alarms, at all times. A summary table of the general requirements or topics is 
presented below and is followed by a more detailed discussion of each general requirement and 
their BASES. 

Table 1 SUMMARY OF LCO/SR GENERAL REQUIREMENTS 

I LCO Applicability Statements define when LCOs must be 
met. Refer to LCO 3.0.2 when LCOs cannot be met. 

REQUIRED ACTIONS must be completed for specified 
CONDITIONS. Lf LCO CONDITION is remedied before 
REQUIRED ACTION COMPLETION TIME?, REQUIRED 
ACTION does not have to be performed. Refer to LCO 3.0.3 
when REQUIRED ACTION is not defmed or cannot be met. 
When an LCO REQUlRJ5D ACTION cannot be met or is not 
defined, the facility must SUSPEND OPERATIONS in the 
AFFECTED AREA within 4 hours. 
OPERABILITY tests of  SAFETY SSCs or other equipment 
may be performed under adminisua tive control without 
meeting applicable LCO REQUIRED ACTIONS. This is an 
exception to LCO 3.0.2. 

LCO VIOLATIONS must be reported, corrective actions 
taken, md, if the LCO CONDITION still exists, operations 
must be suspended. 

Devices used to demonstrate compliance with LCOs must be 
calibrated. Entering LCO REQUIRED ACTIONS may b.e 
delayed for the lesser of  24 hours or the next SR inspection 
for installed devices found to be past due for calibration 
between SR inspections under certain conditions. 
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Table 1 SUMMARY OF LCO/SR GENERAL REQulREMENTS 

LCO 3.0.7 

LCO 3.0.8 

LCO 3.0.9 

LCO 3.0.10 

LCO 3.0.1 1 

SR4.0.1 . 

SR 4.0.2 

SR 4.0.3 

ENT t 

Performing SURVEILLANCE 
REQUEREMENTS 

Planned OUT-OF-TOLERANCES 

Response To An EMERGENCY 
EVACUATION 

Initiation Of REQUIRED ACTIONS 

suspending Opmtions 

SRs Shall Be Met 

Frequencies 

Surveillance is not performed within 
the specified frequency 

+ 

If an SR inspection or test would result in temporarily 
entering an LCO CONDITION, the applicable REQUIRED 
ACTIONS may not have to be entered. This is an exception 
to LCO 3.0.2. 

If an activity would result in entering an LCO CONDITION, 
the applicable REQulRED ACTIONS must be entered 
before performing the activity. This also applies to 
significant risk SR inspections or tests covered by 
LCO 3.0.6. 

LCO specified times for SRs or REQUIRED ACTIONS can 
be extended for the duration of an EMERGENCY 
EVACUATION from a facility. This is an exception to 
LCO 3.0.2 and SR 4.0.1. 
REQUIRED ACTION(S) shall be iuitiated when a 
CONDITION is DISCOVERED and shall be completed 
within the allowable COMPLETION TIME(S). 
Any activity that can be placed in a safe configuration shall 
be terminated within the REQUIRED ACTION 
COMPLETION TIME. 
LCO Applicability Statements or SRs define when SRs must 
be met. LCO REQUIRJD ACTIONS must be entered upon 
failure to meet an SR LCO-related SAFETY SSCs must 
meet applicable SRS before being declared OPERABLE. 
SRS define inspectiodtest fresuencies that must be met. 
Refer to SR 4.0.3 when SR frequencies are not met. 
Failure to perform an SR within the specified fhpency shall 
constitute a failure to meet OPERABILITY requirements for 
an LCO and results in a TSWSR VIOLATION. 
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LCO 3.0.1 LCOs Shall Be Met 

LCOs shall be met during the specified operating configurations and in the 
specified areas/locations in the Applicability Statements, except as provided in 
LCO 3.0.2. 

LCO 3.0.2 LCO REQUrriED ACTION Shall Be Met 

Upon DISCOVERY of a failure to meet an LCO, the associated REQUIRED 
ACTION(S) shall be met. If the LCO is restored before expiration of the 
specified COMPLETION TIME(S), completion of the REQUIRED ACTION(S) 
is not required, unless otherwise stated. 

LCO 3.0.3 LCO REQUlRED ACTION Cannot Be Met Or Is Not Provided 

When an LCO is not met, and the associated REQUIRED ACTION (S) cannot be 
met or are not provided, the facility shall SUSPEND OPERATIONS in the 
AFFECTED AREAS within four(4) hours. Actions taken to SUSPEND 
OPERATIONS shall be initiated upon the determination that the specified 
REQUIRED ACTION(S) cannot be met. 

LCO 3.0.4 Return To Service 

Equipment removed from service or declared not OPERABLE may be returned 
to service to perform testing required to demonstrate its OPERABILITY. This is 
an exception to LCO 3.0.2 for the system returned to service to perform the 
testing required to demonstrate OPERABILITY. 

LCO 3.0.5 Response To An LCO VIOLATION 

Upon DISCOVERY of a VIOLATION, the foliowing ACTIONS are required: 

1) SUSPEND OPERATIONS in AFFECTED AREAS. 

2) Notify the DOE-RFFO in accordance with approved procedures. 

3) Prepare an occurrence report in accordance with the approved procedures. 

4) Prepare and implement a recovery plan describing the steps leading to 
compliance. 

LCO 3.0.6 , Calibration 

Measurement devices used to demonstrate compliance with LCOs shall be 
calibrated to plant design, manufacturer’s specification and/or industry standards 
as determined by engineering. 
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LCO 3.0.6 
(cont.) 

Calibration that requires removal of equipment from service does not constitute 
failure to meet an LCO if individual calibration procedures describe appropriate 
limitation beyond which an OUT-OF-TOLERANCE CONDITION would exist. 
If such limitations are not described in the individual calibration procedures, a 
planned OUT-OF-TOLERANCE shall be declared before removing equipment 
from service for calibration. 

If an installed indicator is reading as expected and within required parameters, 
but is found to be past due for calibration during the interval between required 
SURVEILLANCES, and redundant indication is not available, declaring the 
applicable LCO not met may be delayed for up to 24 hours, or the interval of the 
SURVEILLANCE, whichever is shorter, from the time it is DISCOVERED that 
the indicator is past due for calibration. This delay period is permitted to allow 
the installation of a calibrated substitute or to calibrate the installed indicator, 
which allows validation of the actual operating parameter. The failure of a 
calibration requires that the affected SAFETY SSC be declared OUT-OF- 
TOLERANCE, and the LCO REQUIRED ACTIONS taken, as the minimum 
requirements described for the associated LCO that cannot be met. Reporting of 
the failed calibration is required in accordance with contractor procedures. 

- 

If the in-calibration indicator reading is not taken within the delay period, the 
LCO shall not met, and the COMPLETION TIMES of the REQUIRED 
ACTIONS for the applicable LCO CONDITIONS shall begin immediately upon 
expiration of the delay period. If the in-calibration indicator reading is outside 
required parameters within the delay period, the LCO shall not be met and the 
applicable REQUIRED ACTIONS shall be entered. The COMPLETION TIMES 
of the REQUIRED ACTIONS begin immediately upon observing the 
unsatisfactory reading with an in-calibration indicator. 

LCO 3.0.7 Performing SURVEILI&VCE REQUIREMENTS 

An SR inspection or test that requires removal of equipment from service or that 
causes an LCO specification to be exceeded does not constitute failure to meet an 
LCO provided that individual work control documents implementing these 
inspections or tests describe appropriate limitations beyond which an 
OUT-OF-TOLERANCE CONDITION would exist. 

Failing an LCO-required SR requires the system component to be deemed not 
OPERABLE and the appropriate REQulRED ACTIONS be taken. 

If it is determined that LCO-required equipment is not OPERABLE during the 
performance of an inspection or test, the appropriate REQUlRED ACTIONS 
shall be taken. 

Revision 1 
.September 1993 

A-20 I Building 991 Complex FSAR 
Appendix A 



LCO 3.0.7 
BASIS 

LCO 3.0.7 allows the testing of LCO-related SAFETY SSCs and supporting 
equipment under administrative or procedural controls without declaring that 
LCO requirements are not met and entering the REQUIRED ACTIONS of an 
LCO. The sole purpose of LCO 3.0.7 is to provide an exception to LCO 3.0.2 to 
aliow the performance of SR inspections/tests that require removing equipment 
from service or temporarily failing to meet LCO requirements as part of the 
required inspection or testing. This exception is not intended to place the facility 
at risk as an operational convenience. The removal of LCO-related SAFETY 
SSCs or supporting equipment from service and the inspection or testing of 
SAFETY SSCs or supporting equipment that results in not meeting LCO 
requirements, without first entering the REQUIRED ACTIONS of the LCO as a 
planned OUT-OF-TOLERANCE, should be evaluated to determine the level of 
risk associated with the performance of the SR inspection or test. If the impact of 
the SR inspectiodtest on facility risk is significant (as determined by facility 
management), the inspectiodtesting associated with the SR should be performed 
as a planned OUT-OF-TOLERANCE under LCO 3.0.8. If the impact of the SR 
inspectiodtest on facility risk is low, the inspectiodtesting associated with the 
SR may be performed without entering the LCO REQUIRED ACTIONS 
corresponding to the loss of the equipment. 

. 
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Administrative or procedural controls must ensure that the time associated with 
removing the equipment from service to perform the inspectiodtest, which may 
conflict with the requirements of LCO REQUIRED ACTIONS, is limited to the 
time absolutely necessary to perform the SR inspection or test. Also, the 
administrative or procedural controls must restrict the activity to performance of 
only the SR inspection/test. LCO 3.0.7 is not to be used to perform any 
inspections or testing outside of the activities directly associated with performing 
the SR inspection or test. Individual SR procedures are required to provide 
appropriate limitations to ensure that the safety of the facility is maintained while 
testing any attributes of LCO-related SAFETY SSCs. 

The failure of an SR requires that the affected SAFETY SSC is deemed not 
OPERABLE, that an LCO CONDITION is declared, and that the corresponding 
LCO REQUIRED ACTIONS are taken. Failure of an SR indicates that the 
minimum requirements to demonstrate compliance with the LCO are not being 
met. Reporting of the failed SR is required in accordance with Occurrence 
Reporting requirements. 
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LCO 3.0.8 Planned OUT-OF-TOLERANCES 

If the performance of a planned activity will result in noncompliance with the 
requirements of an LCO, then the applicable LCO REQUIRED ACTION(S) shall 
be implemented prior to performing the activity. Prior to entering this planned 
OUT-OF-TOLERANCE CONDITION, the DOE-RFFO shall be notified in 
accordance with approved procedures. 

Planned OUT-OF-TOLERANCES do not require post-activity reporting. 

LCO 3.0.9 Response To An EMERGENCY EVACUATION 

Failure to initiate or complete an SR or a REQUIRED ACTION resulting from 
an OUT-OF-TOLERANCE CONDITION due to an EMERGENCY 
EVACUATION within the BUILDING991 COMPLEX does not constitute a 
VIOLATION of the TSR. However, upon authorized resumption of normal 
operations, the SR or REQUIRED ACTION must be initiated and completed as 
soon as practicable. 

LCO 3.0.10 Initiation of REQUIRED ACTIONS 

REQUIRED ACTION(S) shall be initiated when a CONDITION is 
DISCOVERED and completed as soon as practicable within the allowed 
COMPLETION TIME. COMPLETION TIMES shall not be used for operational 
convenience. 

LCO 3.0.1 1 Suspending OPERATIONS 

Any activity that can be placed in a safe co&iguration within the REQUIRED 
ACTION COMPLETION TIME shall be terminated. Activities that require 
more time than specified for the REQUIRED ACTION to be placed in a safe 
configuration will have had a termination sequence formally initiated as soon as 
practicable. In any case, each activity underway at the time of suspension of 
operations should be terminated as soon as a safe configuration has been reached, 
and no additional time should be used for operational convenience. 

Facility management shall determine activities to be continued for the purpose of 
maintaining a safe facility configuration, weighing worker and public safety risk 
that may arise from the suspension or other OUT-OF-TOLERANCE. 

SR 4.0.1 SRs Shall Be Met 

SRs shall be met during the specified operating conditions in the Applicability 
Statements for individual LCOs unless otherwise stated in the SR. 

Revision 
September 1999 

A-22 I Building 991 Complex FSAR 
Appendix .L\ 



SR 4.0.2 Frequencies 

Each SR inspection or test shall be performed within 1.25 of the specified 
frequency. Use of the 25% grace period does not extend the due date for the next 
SURVEILLANCE period. 

SR 4.0.3 SURVEILLANCE is not performed within the specified frequency 

Failure to perform an SR withm the specified frequency (TSR VIOLATION) 
shall constitute a failure to meet OPERABILITY requirements for an LCO 
Exceptions are stated in the individual SRs and LCO 3.0.9. Surveillances do not 
have to be performed on equipment that is not OPERABLE or when the 
equipment has been designated OUT-OF-SERVICE. 
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3./4. LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE 
REQUIREMENTS 

3.1 LIMITING CONDITION FOR OPERATION: BUILDING 991 COMPLEX 
AUTOMATIC SPRINKLER SYSTEMS AND FLOW/SICIOKE DETECTION 
ALARMS 

I 

LCO: The BUILDING991 COMPLEX Automatic Sprinkler System and 

At all times in the Building 991 Waste Container Storage Areas, in the 
Building991 Office Areas, in BuiIding998 (Room300 and 
Corridor A), in the Building 991 West Dock Canopy Area, in the 
Building 991 East Dock Canopy Area. and in Building 996 {Corridor B 
and Building 996). 

I Flow/Smoke Detection Alarm Transmittal Systems Shall Be OPERABLE. 

APPLICABILITY: 

REQUIRED ACTIONS: 
~ ~~ 

CONDITION 
A. Automatic Sprinkler 

System not OPERABLE 
in Building 991 Office 
Areas. 

B. Automatic Sprinkler 
System not OPERABLE 
in areas other than the 
Building 991 Office Area. 

C. Loss of Automatic 
Sprinkler System Flow 
Alarm transmittal 
capability to the Fire 
Department for Riser 
System A. 

A. 1 Establish a fire watch in 
accordance with Site 
requirements in Building 991 
Office Areas. 

Terminate all hot work in the 
Office Areas. 
Establish a fire watch in 
accordance with Site 
requirements in AFFECTED 
AREAS. 

AND 
A.2 

B. 1 

AND 
B.2 SUSPEND OPERATIONS in 

AFFECTED AREAS. 
C. 1 Establish a fue watch in 

accordance with Site 
requirements in AFFECTED 
AREAS. 

Terminate all hot work in the 
Office Areas. 

AND 
C.2 

- AND 
C.3 SUSPEND OPERATIONS in 

all other AFFECTED AREAS. 

COMPLETION T E  
4 hours. 

2 hours. 

4 hours. 

4 hours. 

2 hours. 

4 hours. 
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REQUIRED ACTIONS: 

D. 1 Establish a fue watch in 
accordance with Site 
requirements in AFFECTED 
AREAS. 

AND 
D.2 SUSPEND OPERATIONS in 

AFFECTED AREAS. 
E I Establish a fire watch in 

accordance with Site 
requirements ki AFFECTED 
AREAS 

AND 
E.2 SUSPEND OPEMTIOXS in 

AFFECTED ARE,4S. 

CONDITION 
D. Loss of Automatic 

Sprinkler System Flow 
Alarm transmittal 
capability to the Fire 
Department for Riser 
System B. 

4 hours 

4 hours. 

8 hours. 

4 hours 

E. Loss of Smoke Detection 
Alann transmittal 
capability to the Fire 
Department. 

REQUIRED ACTION 1 COMPLETION TIME 
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3./4. LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE 
REOUIREMENTS 

SR 4.1.1 Verify correct positioning of  post indicating valves 
(PIVs) and sprinkler control valves. 

SR 4.1.2 Verify that the static pressures in Riser Systems A and B 
are greater than 27 psi. 

4.1 SURVEILLANCE REQUIREMENTS: BUILDING 991 COMPLEX AUTOMATIC 
SPRINKLER SYSTEMS AND FLOWISRZOKE DETECTION ALARMS 

Once per month. 

Once per month. 

SR 4.1.3 Verify that the air pressure in dry pipe Automatic 
Sprinkler System B is between 25 psig and 45 psig and 
verify that the air pressure in the dry pipe portion of  
Automatic Sprinkler System A is between 35 psig and 
50 psig. 

Once per month. 

~~ ~ ~~ 

SR 4.1.4 Perform a main drain flow test at Riser Systems A and 
B. 

SR 4.1.5 Perform a water flow alarm test at an inspector's test 
connection and veri@ Riser System A and B alarm 
transmittal to Fire Department. 

SR 4.1.6 Perfbrm visual inspection of Automatic Sprinkler 
Systems A and B. 

SR 4.1.7 Perform operational test of dry pipe Automatic 
Sprinkler System B and the dry pipe portion of 
Automatic Sprinkler System A. 

Once per quarter. 

Once per quarter. 

Once per year. 

Once per year. 

~~~ ~ ~~~ 

SR 1.1.8 Perform visua1 inspection of Smoke Detection Fire 
Alarm Pmel and the facilitv Smoke Detectors. 

SR 4. I .9 Perform operational test of the Smoke Detection System Once per year. 
and verifv alarm transmittal to Fire Department. 

Once per 6 months. 
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3./4. LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE 
REQUIREMENTS 

3.U4.1 BUILDING 991 COMPLEX AUTOMATIC SPFUNKLER SYSTEMS AND 
FLOW/SMOKE DETECTfOY ALARMS 

BASES 

BACKGROUND The BUILDING 991 COMPLEX handles and stores low-level waste (LLW) and 
TRU waste containers (including pipe overpack containers (POCs)) of various 
types. All POC containers are packaged in robust metal containers that are not 
susceptible to fire damage. All of the other waste containers inside the buildings 
are metal dnuns or metal crates. Wooden LLW. crates are permitted to be stored 
outside of  the buildings in areas covered by the Automatic Sprinkler System. The 
BUILDING 991 COMPLEX also handles and stages Type B shipping containers 
holding SNM for off-site shipment. All SNM containers are packaged in robust 
metal containers that are not susceptible to fire damage. 

The combustible 10- in the interior waste container storage areas of the 
BUILDING 991 COMPLEX is minimal, consisting of drum-protecting plywood 
sheets between drum tops and metal pallets in stacked drum configurations, 
crate-protecting plastic covers between stacked metal crates, and limited transient 
combustible materials. Wooden pallets are not permitted to be used for waste 
container storage in the BUILDING 991 COMPLEX. Exterior waste container 
storage areas of the BUILDING 991 COMPLEX potentially have a higher 
combustible loading (e.g., empty wooden crates, wooden LLW crates). 

Fires impacting waste containers were evaluated in the FSAR Safety Analysis. 
The analysis evaluated fires initiating in the interior waste container storage areas, 
the exterior wooden LLW crate storage areas, and the office areas which are 
contiguous to waste container storage areas. The Automatic Sprinkler System 
suppressed the growth of fires in each of the areas, excepting the Building 996 
waste container storage area which is not covered by the Automatic Sprinkler 
System.. 
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BACKGROUND The BUILDING 991 COMPLEX waste container storage areas (except for 
(continued) Building996) are provided with Automatic Sprinkler System coverage. 

Automatic Sprinkler System A, in part, is a wet pipe system which covers the 
heated areas of Building 991 and Building 998 (Room 300 and Comdor A). The 
remainder of Automatic Sprinkler System A is a dry pipe system branching off of 
the wet pipe portion of Automatic Sprinkler SystemA and covers the 
Building 991 East Dock Canopy Area as well as Building 989 (diesel generator 
building, not a waste container storage area). Automatic Sprinkler System B is a 
dry pipe system and covers Room 170 and the Building 991 West Dock Canopy 
Area. Riser System A supports the wet pipe and dry pipe portions of Automatic 
Sprinkler System A. Riser System B supports the dry pipe Automatic Sprinkler 
System B. The remaining BUZLDING 991 COMPLEX waste container storage 
area ( ie . ,  Building 996) is provided with a Smoke Detection System but is not 
covered by the Automatic Sprinkler Systems. 

The Flow Alarm Transmittal System consists of water-flow switches to detect 
Automatic Sprinkler System usage and to send an alarm signal to the Fire 
Dispatch Center (Fire Department) and the Central Alarm Station. The Smoke 
- Detecti.j. System, located in some tunnels and vaults, sends an dam signal to the 
Fire Department in the Same manner as the sprinkler system flow alarm. Alarm 
functions have battery backup capacities of from four (4) to eight (8) hours for 
loss of power situations. 

Functional performance and maintenance expectations are established for these 
systems in Site procedures, which are based on accepted industry standards such 
as NFPA 25, Inspection, Testing, and Maintenance of Water-Based Fire 
Protection Systems (Ref. A-l), NFPA 72, National Fire Alarm Code (Ref. A-2); 
and NFPA 13, Stanhrd for the Installation of Sprinkler Systems (Ref. A-3). 

APPLICATION 
TO SAFETY 
ANALYSIS 

The Automatic Sprinkler System is a recognized control credited in the analysis of 
postulakd fire accident scenarios as indicated in Chapter5, Safe9 Structures, 
Systems, and Components, of the FSAR. The Flow!”Smoke Detection Alarm 
Transmittal Systems E a  recognized control EO mitipate fires larger than currently 
evaluated in the safetv andvsis. 
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APPLICATION 
TO SAFETY 
ANALYSIS 
(CONT.) 

The Automatic Sprinkler System provides a credited safety function to suppress 
postulated fires occurring in the BUILDING 991 COMPLEX Office Areas and 
reduce the likelihood that Office Area fires will impact waste container storage 
areas The Automatic Sprinkler System is expected to actuate automatically and 
mitigate the Office Area fire to prevent fire propagation into contiguous waste 
container storage areas. The Automatic Sprinkler System also provides a credited 
safety function to mitigate the effects of any fires that may occur in waste 
container storage areas. An additional safety function is provided by the Flow 
Alarm Transmittal System which notifies the Fire Department of Automatic 
Sprinkler Svstern actuation, initiating Fire Department response to extinguish the 
fire and mitigate any fire related impacts. The Smoke Detection Alarm 
Transmittal Smem arovides a svstern to detect and reoort fircs non-sr>rinklered 
waste stowe anas of the BUILDING 991 COMPLEX to facilitate response of the 
Fire Demrtnient. Receipt of the dann from the Smoke Detection Svsteni will 
initiate Fire Department response to extinwish the f i x  and mitigate anv fire 
related imDacts. ReceiDt of the alm from the Smoke Dctechon Svstem will also 
facilitale initiation of an LS/DU' announcement to notifk personnel inside 
Building 991 of the fire. 

The BUILDING 991 COMPLEX Automatic Sprinkler System and Flow:'Smoke 
Detection Alarm T&mittal Systems shall be OPERABLE. 

For the Automatic Sprinkler System to be OPERABLE, the system must be 
capable of automatidy supplying water to waste container storage areas and the 
Office Area of the BUILDING 991 COMPLEX sufficient to suppress fire growth 
in those areas following the initiation o f  fires with significant growth potential 
For the Flow Alarm Transmittal System to be OPERABLE, the system must be 
capable of detecting Automatic Sprinkler System use and providing a signal to the 
Fire Dispatch Center andor the Central Alarm Station. For the Smoke Detection 
Alarm Transn~ttai System UJ be O P E W L E .  the system must be w a b l e  of 
deteminrr a fire and Drovidina a simal to the Fir6 Disuatch Center an&'or Central 
Alann Station. 

LCO 3.1 

~~ ~~ 
~ 

~~ 

APPLICABILITY This LCO is applicable to those portions of the BUILDING 991 COMPLEX that 
are waste container storage areas @e.,  Budding 991 waste container storage areas, 
Building 998 (Room 300 and Corridor A), the Building 991 West Dock Canopy 
Area, . Suildint. 996. and the Building 991 East Dock Canopy Area) and is I 
applicable to the BUILDING991 COMPLEX Office Area. The LCO is 
applicable at all times. 
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REQUIRED 
ACTION A. 1 

LCO 3.1 will not be met if the Automatic Sprinkler System is not OPERABLE in 
the BUILDING 99 1 COMPLEX Office Area. The absence of the sprinkler system 
function in the BUILDING 991 COMPLEX Office Area provides the potential for 
a small, Office Area fire to propagate into a fire that is large enough to impact the 
contiguous waste container storage area @ e . ,  Room 134). The Automatic 
Sprinkler System functions to suppress the fire ( i e . ,  extinguish or keep the fire 
small) and to inform the Fire Department of the fire, via the Flow Alarm 
Transmittal System, which initiates potential Fire Department mitigation of the 
fire. Without the fire suppression function, the dependence on the Fire 
Department to mitigate fires is increased. The facility is still protected if there is a 
capability to notifl the Fire Department of small fires prior to their becoming 
large fires. 

If the Automatic Sprinkler System is not OPERABLE in the Office Area, the 
f k i l i t y  shall comply with Site requirements for establishing a fire watch in the 
Office Area within four-hours. If a fire watch is established, the fire watch partly 
replaces the fire detection and alarm functions of the Automatic Sprinkler and 
Flow Alarm Transmittal Systems with a fire watch individual capable of providing 
the functions during watch tours. The fire watch individual is expected to notifj, 
the Fire Department in the event of a fire, either via fire phones or a n  alternative 
method if the fire phones are unavailable. The Fire Department then provides a 
fire suppression function in lieu of the Automatic Sprinkler System in the Office 
Area. 

- 

The establishing of a fire watch in the Office Area does not provide full-time fire 
detection capability. A fire could initiate and propagate between tours of the fire 
watch. Because the fire watch does not monitor all areas continuously and, 
therefore, does not completely replace the fire detection and alarm capability of 
the Automatic Sprinkler and Flow Alarm Transmittal Systems, a reduction in fire 
initiating event or propagation frequency is wan-anted. REQUIRED ACTION A.2 
is identified to reduce the likelihood of fire initiation in the Office Area. 

While the fire watch does not provide the full-time fire detection capability 
afforded by an OPERABLE Automatic Sprinkler System (and integral Flow 
Alarm Transmittal System), the fire watch individual has the capability to detect 
fires well in advance of the actuation of the Automatic Sprinkler System. This 
earlier fire detection capability partially offsets the non-continuous coverage of the 
fire watch. 
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REQUJRED The four-hour COMPLETION TIME for determining and establishing a fire watch 
ACTION A. 1 in accordance with Site requirements provides adequate time for facility 
(continued) management to assign the appropriate personnel, particularly on back shifts and 

weekends. Occupants of the facility can perform the fire watch function. The 
four-hour COMPLETION TIME does not result in undue risk due to the low 
initiation frequency of a fire. However, the REQUIRED ACTION to establish a 
fire watch in accordance with Site requirements is expected to be implemented as 
soon as reasonably achievable, even if this is significantly less than the assigned 
COMPLETION TIME. The four-hour COMPLETION TIME should not be used 
for operational convenience. 

REQUIRED 
ACTION A.2 

LCO 3.1 will not be met if the Automatic Sprinkler System is not OPERABLE in 
the BUILDING 991 COMPLEX Office Area. The absence of the sprinkler system 
function in the BUILDING 991 COMPLEX Office Area provides the potential for 
a small, Office Area fire to propagate into a fire that is large enough to impact the 
contiguaus waste container storage area ( i e . ,  Room 134). The Automatic - 
Sprinkler System functions to suppress the fire ( ie . ,  extinguish or keep the fke 
small) and to inform the Fire Department o f  the fire, via the Flow Alarm 
Transmittal System, which initiates potential Fire Department mitigation of the 
fire. Without the fire suppression function, the likelihood of large fires is 
increased. The facility is still protected if the likelihood of fire initiation is 
decreased sufficiently to offset the increased likelihood o f  large fires. 

If the Automatic Sprinkler System is not OPERABLE in the Office Area, the 
facility shall terminate all hot work being conducted in the Office Area within 
two-hours. The termination of hot work (Le., spark/heat/flame producing work 
but not normal office activities) is a measure to reduce the likelihood of fire 
initiation in the Office Area. The termination does not replace the fire suppression 
or the fire detection and alarm functions o f  the Automatic Sprinkler and Flow 
Alarm Transmittal Systems but attempts to maintain an equivalent risk by 
reducing fire fkquency. The termination of hot work does not preclude fire 
initiation. Energized electrical systems in the facility always have the potential to 
initiate fires. Therefore, REQUIRED ACTION A.l is identified to provide some 
fire detection and alarm capability while the Automatic Sprinkler System is not 
OPERABLE. The fire watch established in REQUIRED ACTION A.l can 
continue to verify that hot work is terminated while performing tours. 

The two-hour COMPLETION TIME associated with the termination of hot work 
provides adequate time for facility management to inform the workers of the 
required termination and for the workers to safely terminate the work. The 
termination of these activities does not negate any fire watch requirements 
associated with the original activity. That is, if the hot work permit stipulated a 
continuous fire watch for eight hours to monitor equipment while it is cooling, the 
termination of the activity would not relax the requirement for a continuous fire 
watch. 
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~ ~~~ ~ 

REQUIRED 
ACTION A.2 
(continued) 

The two-hour COMPLETION TIME does not result in undue risk due to the 
already continuous monitoring of the activities by the workers involved in the 
activities. However, the REQUIRED ACTION to terminate all hot work in the 
Office Area is expected to be implemented as soon as reasonably achievable, even 
if this is significantly less than the assigned COMPLETION TIME. The two-hour 
COMPLETION TIME should not be used for operational convenience. 

REQUIRED 
ACTION B. 1 

LCO 3.1 will not be met if the Automatic Sprinkler System is not OPERABLE in 
waste container storage areas of the BUILDING 991 COMPLEX. The absence of 
the sprinkler system function in BUILDING991 COMPLEX waste container 
storage areas provides the potential for a fire impacting a limited number of waste 
containers, if any, to propagate into a fire impacting larger numbers of waste 
containers. The Automatic Sprinkler System functions to mitigate the fire 
consequences ( i e . ,  keep the number of waste containers impacted small) and to 
inform the Fire Department of the fire, via the Flow Alarm Transmittal System, 
which initiates potential Fire Department mitigation of the fire. Without the fire 
suppression fhction, the dependence on the Fire Department to mitigate fires is 
increased. ’The facility is still protected if there is a capability to notify the Fire 
Department of small fires prior to their becoming large fires. 

~ 

Ifthe Automatic Sprinkler System is not OPERABLE in waste container storage 
areas, the fkility shall comply with Site requirements for establishing a fire watch 
in the AFFECTED AREAS within four-hours. If a fire watch is established, the 
fire watch partly replaces the fire detection and alarm functions of the Automatic 
Spnhkler and Flow Alarm T d t t a l  Systems with a fire watch individual 
capable of providing the functions during watch tom. The fire watch individual 
is expected to notify the Fire Department in the event of a fire, either via fire 
phones or an altemative method if the fire phones are unavailable. The Fire 
Department then provides a fire suppression h c t i o n  in lieu of the Automatic 
Sprinkler System in the waste container storage areas. 

The establishing of a fire watch in the AFFECTED AREAS does not provide 
full-time fire detection capability. A fire could initiate and propagate between 
tours of the fire watch. Because the fire watch does not monitor all areas 
continuously and, therefore, does not completely replace the fire detection and 
alarm capabilily of the Automatic Sprinkler and Flow Alarm Transmittal Systems, 
a reduction in fire initiating event or propagation frequency is warranted 
REQUIRED ACTION B.2 is identified to reduce the likelihood of fire initiation in 
the AFFECTED AREAS. 
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REQUIRED 
ACTION B. 1 
(continued) 

While the fire watch does not provide the full-time fire detection capabilq 
afforded by an OPERABLE Automatic Sprinkler System (and integral Flow 
Alarm Transmittal System), the fire watch individual has the capability to detect 
fires well in advance of the actuation of the Automatic Sprinkler System, 
particularly in waste container storage areas with high ceilings (e.g., Room 134, 
Room 166, Room 170, Building 991 West Dock Canopy Area). This earlier fire 
detection capability partially offsets the noncontinuous coverage of the fire 
watch. 

The four-hour COMPLETION TIME for determining and establishing a fire watch 
in accordance with Site requirements provides adequate time for facility 
management to assign the appropriate personnel, particularly on back shifts and 
weekends. Occupants of the facility can perform the fire watch function. The 
four-hour COMPLETION TIME does not result in undue risk due to the low 
initiation frequency of a fire, particularly in waste container storage areas. 
However, the REQm[RED ACTION to establish a €ire watch in accordance with 
Site requirements is expected to be implemented as soon as reasonably achievable, 
even if this is significantly less than the assigned COMPLETION TIME. The 
four-hour COMPLETION TIME should not be used for operational convenience. 

REQUIRED 
ACTI0.N B.2 

LCO 3.1 will not be met if the Automatic Sprinkler System is not OPERAl3LE in 
waste container storage areas of the BUILDING 991 COMPLEX. The absence of 
the sprinkler system function in BUILDING991 COMPLEX waste container 
storage areas provides the potential for a fire impacting a limited number of waste 
containers, if any, to propagate into a fire impacting larger numbers of waste 
containers. The Automatic Sprinkler System functions to mitigate the tire 
consequences @e. ,  keep the number of waste containers impacted small) and to 
inform the Fire Department of the fire, via the Flow Alarm Transmittal System. 
which initiates potential Fire Department mitigation of  the fire. Without the fire 
suppression function, the likelihood of large fires is increased. The facility is still 
protected if the likelihood of fire initiation is decreased sufficiently to offset the 
increased likelihood of large fires. 

Ifthe Automatic Sprinkler System is not OPERABLE in waste container storage 
areas, the facility shall SUSPEND OPERATIONS in the AFFECTED AREAS 
within four-how. The SUSPEND OPERATIONS REQUIRED ACTION IS a 
measure to reduce the likelihood of fire initiation in the AFFECTED AREAS 
The suspension of operations does not replace the fire suppression or the fix 
detection and alarm functions of the Automatic Sprinkler and Flow A l m  
Transmittal Systems but attempts to maintain an equivalent risk by reducing fire 
frequency. The suspension of operations does not preclude fire initiation 
Energized electrical systems in the facility always have the potential to initiate 
fires. Therefore, REQUIRED ACTION B.1 is identified to provide some fire 
detection and alarm capability while the Automatic Sprinkler System is not 
OPERABLE. The fire watch established in REQUIRED ACTION B.1 rn 
continue to verify that operations are suspended while performing tours. 
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REQUIRED The four-hour COMPLETION TIME associated with the SUSPEND 
ACTION B.2 OPERATIONS REQUIRED ACTION provides adequate time for facility 
(continued) management to inform the workers of the required termination and for the workers 

to safely terminate the work. The termination of these activities does not negate 
any fire watch requirements associated with the original activities. That is, if the 
hot work pexmit stipulated a continuous fire watch for eighthours to monitor 
equipment while it is cooling, the termination of the activity would not relax the 
requirement for a continuous fire watch. 

The four-hour COMPLETION TIME does not result in undue risk due to the low 
initiation frequency of a fire, particularly in waste container storage areas, and due 
to the already continuous monitoring of the activities by the workers involved in 
the dv i t i e s .  However, the REQUfRED ACTION to SUSPEND OPERATIONS 
in AFFECTED AREAS is expected to be implemented as soon as reasonably 
achievable, even if this is significantly less than the assigned COMPLETION 
TIME. The four-hour COMPLETION TIME should not be used for operational 
convenience. 

~ ~~ ~~ ~~ ~~ ~ - 

REQUIRED 
ACTION C. 1 

LCO 3.1 will not be met if the Flow Alarm Transmittal System is not 
O P E W L E  for Riser System A. The absence of the fire detection and alarm 
function in the BUILDING 991 COMPLEX waste container storage areas covered 
by Riser SystemA and the Office Area reduces the likelihood that the Fire 
Department will be notified that a fire and/or actuation of the Automatic Sprinkler 
System has occurred. The Fire Department serves a DEFENSE-IN-DEPTH 
protection function in mitigating fires in the facility. The Fire Department also 
serves to mitigate facility flooding and water damage due to actuation of the 
Automatic Sprinkler System. Without the fire detection and alarm function, the 
likelihood of Fire Department response is decreased. The facility will maintain 
the Same level of DEFENSE-IN-DEPTH mitigation protection if there is a 
capability to notify the Fire Department of small fires prior to their becoming 
large fires. 

If the Flow Alarm Transmittal System is not OPERABLE for Riser System A, the 
facility shall comply with Site requirements for establishing a fire watch in the 
AFFECTED AREAS within four-hours. If a fire watch is established, the fire 
watch partly replaces the fire detection and alarm functions of the Flow Alarm 
Transmittal Systems with a fire watch individual capable of providing the 
functions during watch tours. The fire watch individual is expected to notifji the 
Fire Department in the event of a fire, either via fire phones or an alternative 
method if the fire phones are unavailable. The Fire Department then provides a 
DEFENSE-IN-DEPTH fire suppression h c t i o n  in addition to the Automatic 
Sprinkler System. 
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REQUIRED 
ACTION C. 1 
(continued) 

The establishing of a fire watch in the AFFECTED AREAS does not provide 
lll-time fire detection and alarm capability. A fire could initiate and propagate 
between tours of the fire watch. Because the fire watch does not monitor all areas 
continuously and, therefore, does not completely replace the lire detection and 
alarm capability of the Flow Alarm Transmittal Systems, a reduction in h e  
initiating event or propagation frequency is warranted. REQUIRED ACTION C.2 
is identified to reduce the likelihood of fire initiation in the Office Area. 
REQUIRED ACTION C.3 is identified to reduce the likelihood of fire initiation in 
the other AFFECTED AREAS. 

While the fire watch does not provide the full-time fire detection and alarm 
capability afforded by an OPERABLE Flow Alarm Transmittal System, the fire 
watch individual has the capability to detect fires well in advance of the actuation 
of the Automatic Sprinkler System. This earlier fire detection capability partially 
offsets the noncontinuous coverage of the fire watch. 

The four-hour COMPLETION TIME for determining and establishing a fire watch 
in accordance with Site requirements provides adequate time for facility 
management to assign the appropriate personnel, particularly on back shifts and 
weekends. Occupants of the facility can perform the fire watch function. The 
four-hour COMPLETION TIME does not result in undue risk due to the low 
initiation fi-equency of a fire. However, the REQUIRED ACTION to establish a 
fire watch in accordance with Site requirements is expected to be implemented as 
soon as reasonably achievable, even if this is significantly less than the assigned 
COMPLETION TIME. The four-hour COMPLETION TIME should not be used 
for opemtional convenience. 

REQulRED LCO 3.1 will not be met if the FIow Alaxm Transmittal System is not 
ACTION C.2 OPERABLE for Riser System A which covers the Office Area. The absence of 

the fire detection and alarm function in the BUILDING 991 COMPLEX Office 
Area reduces the likelihood that the Fire Department will be notified that a fire 
and/or actuation of the Automatic Sprinkler System has occurred. The Fire 
Department serves a DEFENSE-IN-DEPTH protection f indon  in mitigating fires 
in the hilily. The Fire Department also serves to mitigate hility flooding and 
water damage due to actuation of the Automatic Sprinkler System. Without the 
fire detection and alarm function, the likelihood of Fire Department response is 
decreased. The loss of this DEFENSE-IN-DEPTH mitigation function tends to 
slightly increase the likelihood of large fires. The facity is still protected if the 
likelihood of fire initiation is decreased to offset the slightly increased likelihood 
of large fires. 
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REQUIRED 
ACTION C.2 
(continued) 

If the Flow Alarm Transmittal System is not OPERABLE for Riser System A, the 
facility shall terminate all hot work being conducted in the Office Area within 
two-hours. The termination of hot work (Le., spark/hedflame producing work 
but not normal office activities) is a measure to reduce the likelihood of fire 
initiation in the Office Area. The termination does not replace the fire detection 
and alarm hc t ions  of the Flow Alarm Transmittal Systems but attempts to 
maintain an equivalent risk by reducing fire frequency. The termination of hot 
work does not preclude fire initiation. Energized electrical systems in the facility 
always have the potential to initiate fires. Therefore, REQUIRED ACTION C. 1 is 
identified to provide some fire detection and alarm capability capability while the 
DEFENSE-IN-DEPTH mitigation function is not OPERABLE. The fire watch 
established in REQUIRED ACTION C.1 can continue to verie that hot work is 
terminated while performing tours. 

The two-hour COMPLETION TIME associated with the termination of hot work 
provides adequate time for facility management to inform the workers of the 
required termination and for the workers to safely terminate the work. The 
termination of these activities does not negate any fire watch requirements 
associated with the original activity. That is, if the hot work permit stipulated a 
continuous fire watch for eight hours to monitor equipment while it is cooling, the 
termination of the activity would not relax the requirement for a continuous fire 
watch. 

The two-hour COMPLETION TIME does not result in undue risk due to the 
already continuous monitoring of the activities by the workers involved in the 
activities. However, the REQUIRED ACTION to terminate all hot work in th~: 
Office Area is expected to be implemented as soon as reasonably achievable, even 
if this is significantly less than the assigned COMPLETION TIME. The two-hou 
COMPLETION TIME should not be used for operational convenience. 

REQUIRED 
ACTION C.3 

LCO 3.1 will not be met if the Flow Alarm Trans~r~itral System is not 
OPERABLE for Riser System A. The absence of the fue detection and alarm 
function in the BUILDING 991 COMPLEX waste container storage areas covered 
by Riser System A reduces the likelihood that the Fire Department will be notified 
that a fire and/or actuation o f  the Automatic Sprinkler System has occurred. The 
Fire Department serves a DEFENSE-IN-DEPTH protection b c t i o n  in mitigating 
fires in the facility. The Fire Department also serves to mitigate facility flooding 
and water damage due to actuation of the Automatic Sprinkler System. Without 
the f i e  detection and alarm function, the likelihood of Fire Department response 
is decreased. The loss of this DEFENSE-IN-DEPTH mitigation function tends to 
slightly increase the likelihood of large fires. The facility is still protected if the 
likelihood of  fire initiation is decreased to offset the slightly increased likelihood 
of  large fires. 
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REQUIRED 
ACTION C.3 
(continued) 

If the Flow Alarm Transmittal System is not OPERABLE for Riser System A, the 
facility shall SUSPEND OPERATIONS in the waste container storage 
AFFECTED AREAS within four-hours. The SUSPEND OPERATIONS 
REQUIRED ACTION is a measure to reduce the likelihood of fire initiation in the 
waste container storage AFFECTED AREAS. The suspension of operations does 
not replace the fire detection and alarm hc t ions  of the Flow Alarm Transmittal 
System but attempts to maintain an equivalent risk by reducing fire frequency. 
The suspension of operations does not preclude fire initiation. Energized 
electrical systems in the kility always have the potential to initiate fires. 
Therefore, REQUIRED ACTION C.1 is identified to provide some fire detection 
and alann capability while the DEFENSE-IN-DEPTH mitigation h c t i o n  is not 
OPERABLE. The fire watch established in’ REQUIRED ACTION C.l can 
continue to verify that operalions are suspended while performing tours. 

The four-hour COMPLETION TIME associated with the SUSPEND 
OPERATIONS REQUIRED ACTION provides adequate time for facility - 
management to inform the workers of the required termination and for the workers 
to safely terminate the work. The termination of these activities does not negate 
any fire watch requirements associated with the original activity. That is, if the 
hot work permit stipulated a continuous fire watch for eighthours to monitor 
equipment while it is cooling, the termination of the activity would not relax the 
requirement for a continuous fire watch. 

The four-hour COMPLETION TIME does not result in undue risk due to the low 
initiation frequency of a fire, particularly in waste container storage areas, and due 
to the already continuous monitoring of the activities by the workers involved in 
the activities. However, the REQUIRED ACTION to SUSPEND OPERATIONS 
in waste container storage AFFECTED AREAS is expected to be implemented as 
soon as reasonably achievable, even if this is significantly less than the assigned 
COMPLETION TIME. The four-hour COMPLETION TIME should not be used 
for operational convenience. 

REQUIRED 
ACTION D. 1 

~~~ ~ ~~ 

LCO 3.1 will not be met if the Flow Alann Transmittal System is not 
OPERABLE for Riser System B. The absence of the fire detection and alarm 
function in the BULLDING 991 COMPLEX waste container storage areas covered 
by Riser System B reduces the likelihood that the Fire Department will be notified 
that a fire andor actuation of the Automatic Sprinkler System has occurred. The 
Fire Department serves a DEFENSE-IN-DEPTH protection h c t i o n  in mitigating 
fires in the facility. The Fire Department also sewes to mitigate faciliry flooding 
and water damage due to actuation of the Automatic Sprinkler System. Without 
the fire detection and alarm function, the likelihood of Fire Department response 
is decreased. The facility will maintain the same level of DEFENSE-IN-DEPTH 
mitigation protection if there is a capability to notifjr the Fire Department of small 
fires prior to their becoming large fires. 
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REQUDRED 
ACTION D. 1 
(continued) 

If the Flow Alarm Transmittal System is not OPERABLE for Riser System B, the 
facility shall comply with Site requirements for establishing a fire watch in the 
AFFECTED AREAS within four-hours. If a fire watch is established, the fire 
watch partly replaces the fire detection and alarm functions of the Flow Alarm 
Transmittal Systems with a fire watch individual capable of providing the 
functions during watch tours. The fire watch individual is expected to notify the 
Fire Department in the event of a fire, either via fire phones or an alternative 
method if the f i e  phones are unavailable. The Fire Department then provides a 
DEFENSE-IN-DEPTH fire suppression function in addition to the Automatic 
Sprinkler System. 

The'establishing of a fire watch in the AFFECTED AREAS does not provide 
ill-time fire detection and alarm capability. A fire could initiate and propagate 
between tours of the fire watch. Because the fire watch does not monitor all areas 
continuously and, therefore, does not completely replace the fire detection and 
alarm capability of the Flow Alarm Transmiteal Systems, a reduction in fire 
initiating event or propagation frequency is warranted. REQUIRED ACTION D.2 
is identified to reduce the likelihood of fire initiation in the AFFECTED AREAS. 

. 

While the fire wz .1  does not provide the full-time fire detection and alarm 
capability afforded by an OPERABLE Flow Alarm Transmittal System, the fire 
watch individual has the capability to detect fires well in advance of the actuation 
of the Automatic Sprinkler System. This earlier fire detection capability partially 
offsets the non-continuous coverage of the fire watch. 

The four-hour COMPLETION TIME for determining and establishing a fire watch 
in accordance with Site requirements provides adequate time for facility 
management to assign the appropriate personnel, particularly on back shifts and 
weekends. Occupants of the facility can perform the fire watch function. The 
four-hour COMPLETION TIME does not result in undue risk due to the low 
initiation frequency of a fire, particularly in waste container storage areas 
However, the REQUIRED ACTION to establish a fire watch in accordance with 
Site requirements is expected to be implemented as soon as reasonably achievable. 
even if this is significantly less than the assigned COMPLETION TIME. The 
four-hour COMPLETION TIME should not be used for operational convenience 
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REQUIRED LCO 3.1 will not be met if the Flow Alarm Transmittal System is not 
ACTION D.2 OPERABLE for Riser System B. The absence of the fire detection and alarm 

h c t i o n  in the BUILDING 991 COMPLEX waste container storage areas covered 
by Riser. System B reduces the likelihood that the Fire Department will be notified 
that a fire and/or actuation of the Automatic Sprinkler System has occurred. The 
Fire Department serves a DEFENSE-IN-DEPTH protection function in mitigating 
fires in the facility. The Fire Department also serves to mitigate facility flooding 
and water damage due to actuation of the Automatic Sprinkler System. Without 
the fire detection and alarm function, the likelihood of Fire Department response 
is decreased. The loss of this DEFENSE-IN-DEPTH mitigation h c t i o n  tends to 
slightly increase the likelihood of large fires. The kility is still protected if the 
Likelihood of fire initiation is decreased to offset the slightly increased likelihood 
of &ge fires. 

Ifthe Flow Alarm Transmittal System is not OPERABLE for Riser System B, the 
facility shall SUSPEND OPERATIONS in the AFFECTED AREAS within 
four-hours. The SUSPEND OPERATIONS REQUIRED ACTION is a measure 
to reduce the likelihood of fue initiation in the AFFECTED AREAS. The 
suspension of operations does not replace the fire detection and alarm functions of 
the Flow Alarm Transmittal System but attempts to maintain an equivalent risk by 
reducing fire fkquency. The suspension of operations does not preclude fire 
initiation. Energized electrical systems in the f id i ty  always have the potential to 
initiate fires. 'Therefore, REQUIRED ACTION D.l is identified to provide some 
fire detection and alarm capability while the DEFENSE-IN-DEPTH mitigation 
function is not OPERABLE. The fire watch established in REQUIRED 
ACTION D.l can continue to veri@ tha$ operations are suspended while 
performing tours. 

The four-hour COMPLETION TIME associated with the .SUSPEND 
OPERATIONS REQUIRED ACTION provides adequate time for facility 
management to inform the workers of the required termination and for the workers 
to safely terminate the work. The termination of these activities does not negate 
any fue watch requirements associated with the original activity. That is, if the 
hot work permit stipulated a continuous fire watch for eighthours to monitor 
equipment while it is cooling, the tennination of the activity would not relax the 
requirement for a continuous fire watch. 

The four-hour COMPLETION TIME does not result in undue risk due to the low 
initiation fkquency of a fire, particularly in waste container storage areas, and due 
to the already continuous monitoring of the activities by the workers involved in 
the activities. However, the REQUIRED ACTION to SUSPEND OPERATIONS 
in AFFECTED AREAS is expected to be implemented as soon as reasonably 
achievable, even if this is significantly less than the assigned COMPLETION 
TIME. The four-hour COMPLETION TIME should not be used for operational 
convenience. 
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BASES 

RE0UIKE.D 
ACTION E. 1 

LCO 3.1 will not bi: met if die Smoke Detection Alm TraismifXal Sv-stern is no! 
OPERABLE.. The absence of the fire detection acid alami fhnction in thc 
RUiLDlhG 99 1 COMI'LEX waste cogginer storage area ( i  ,e , ,  Buildin~~~~9~!~d. 
Corridor R) reduces the likelihood that the Fire Department w i l t  be notified that ;1 
fire has occurred in this area. Tile Fire Department serves a credited prokction 
fitnction in niitipating fires in the facility. Without the fire detection and aiai-rn 
- function. tlheJikelihood of Fire llepartment response is decreased. The 2'jn>m&:; 
Detection L41arm Transniitd System is only credited for those smoke detecrors in 
Corridor B and in Building 596. 

If the Smoke Detection Alarm Transmittal System i s  not OPERABLE. th2 fnc i l~ t \  
shall comuly with Site requirements for establishing a fire watch ~ ~ h c  
AFFECTED AREAS within eight-hours. If a fire watch is established. thc lirc 
watch uartlv replaces the tirc detcidoii and ahmi fi~nctions of the Siiwog 
Detection A i m  Transmittal System with a fir? watch individual capable ot 
providing the functions during watch tours. The fire watch individual is expr.c_tcd 
to notifir the Fire Departrnerit in the event of a fire. either via fire phones or .UI 
alternative method if the fire phones are unavailable. 

'Rie cstabbiisliing of a fire watch in the AFFECTED AREAS does not urokidc 
full-time tire detection and alarm capability. ,4 tire could initiate and prop3g;rtg 
between tours of the fire watch Because the fire watch does not monitor all .ms 
continuously and, therefore, does not completelv redace the fire detection nnd 
almi c'wabiiitv ofthe Smoke Detection Alarm Transmittal Svstem, a rcductiori I I I  
fire initiating event or propagation fieauencv is wamited. REQU 1 K 1: 1) 
ACTION E.2 is identified to reduce the likelihood of fire initiation in thc 
AFFECTED AREAS 

While the fire watch does not provide the hll-time fire detection and darrg 
capabilitv afforded bv can OPERABLE Smoke Detection Alarm Trmsmirril 
System, the b e  watch individual has the capability to detect f ics during CJJ& 

develomnent. 'This earljer fire detection cwabilitv ~ a r t i d l ~  oiT%e?~- hc 
non-continuous coverags ofthe fire wa~ch. 

The eirht-hour COMPLETTOb TIME for detemininr: and estahlishinx-3 I L I ,  

watch in accordance with Site requirements provides adequate time for fQictlI:> 
manwement to assim the appropriate personnzl, particularly 011 back shitb J J I ~  

weekends. The additional time is necessary for Building 996 since this arc3 I: . I  , 
vault and oiily persontie! authorized to open the vault doors can be assigmd * 

accomplish the tire watch The eight-hour COMPLETION TIME does not r p l i ! t  
in undue risk due to the low initiation frzauencv of a tire. wticuiariy in > ~ A \ I ~  

container storagc arcas However, the REOUIRED AC'ITOX to cstablish A- !I I .  

yatch in accordancnc-4th Site requirements is ewected to be im~leniente&~-~~ 11 

as rezsonabiy achicvablc. even if this is significantly less than thc S F S ~ I ~ I I ~ J  
COMPLETION TIlLlE Ttie eight-hour COMPLETIOY TIME shouId not hc. :IKJ 
for operatiorial converiiericc 
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BASES 

REO UIRED 
ACTION E 2 

LCO 3 1 will not bz met i f  the Smoke Detection Alvm Trms1nicta.l Svstern I S  not 
OPERABLE ' f ie absence of thc fire dctection and alarni finction in thc 
RWI,DlKG 901 COMPLEX waste container stomoe areas rcduces t!ic l i k c I ! h d  
that the Fire Dewrtment will be notified that a fire has occurrcd l i e  Frrc 
Department szives a credited protection function in mitigating fires in the f;tciIit\ 
Without thc fire detection and alann function, the likelihood of Fire Departrncrit 
response is decreased 
slightly increase the likelihood of  large fires The facility is still protected if thc 
likelihood o f  fire initiation is  decreased to offset the siightlv increased likelihood 
o f  large fires 

l l ie loss o f  this creditcd mitination fiinction ter* 

If the Smoke Detection A l m  Transmittal Svsteni is not OPERABLE.. the f x i l i t \  
shall SUSPEND OPERATIONS in the AFFECTED AREAS within four-hours 
The SUSPJ3D OPERATIONS REQUIRED ACTION is a measure to reduc_c_rtt_cl. 
likelihood of fire initiation in the AFFECTED AREAS. The susoension of 
otxrations does not reDiace the tire detection and alarm functions o f  the Smoke 
Detection AIann 'Ii-ansniittal Svsteni but atteinuts to maintain an euuivalcnt nsh 
hv reducing; fire frequency. The susuensjon of operations does not orecludc tire 
initiation. Energized electrical systems in the faciljtv alwavs have the potential to 
initiate fires. Therefore, REOUIRED ,4CTION E. I is identified to provide some 
firt: dctection and almi capabilitv while the DEFENSE-IE-DEPTH initicati~ii 
hction is not OPERABLE. The fire watch established in REOLIKtS 
ACTIONE.1 can continue to verifv that oDerations are suspended iihrlc 
pefioming tours. 

The four-hour COMPLETION TIME associated with the SUSPEND 
OPERATIONS REOLTIRED ACTION movides adequate time for ficr 1 I tk 
nianaPement to inform the workers ofthe rsquired termination and for tlic workcrs 
to safdv terminate the work. The termination o f  these activities does not n e w  
anv fire watch requirements associated with &e original activity. That is. if thc 
hot work Demit stipulated a continuous fire watch for eie;Iithours - to rnoiigkz 
eauipment while it is cooling, the termination o f  the activitv would not rc la  thz 
requirement for a continuous 5re watch. 

The four-hour COMPLETION TIME does not result in undue risk due to thc I O U  
initiation frequency o f a  fire, uarticularlv in waste container stome areas. ancdduq 
to the already continuous monitoring o f  the activities bv the workers i n w h c d  in 
the activities. It-Iowever, the REOUIRED ACTION to SUSPEND OPER.AIIQ\S 
iii AFFECTED AREAS is esaected to be itnuleniented as soon as rt.ason,ibl\ 
achievable. even i f  this is simificantiv less dim the assigned COMPL,t-,'!IO2 
TIME. The four-hour COMPLETWN TIME should not be used for operationd 
convenience. 
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SURVEILLANCE REQUIREMENTS ]BASES 

SR4.l.l  The verification of the correct positioning of control valves in the fire water 
supply to the BUILDING 991 COMPLEX assures, in part, the OPERABILITY of 
the Automatic Sprinkler System, including the Dry Pipe Systems which are 
sub-components of the entire system. The SR to verify valve positioning on a 
monthly interval satisfies several of the requirements found in NFPA25 If 
SR 4.1.1 is not met, entry into LCO CONDITION A or LCO CONDITION B is 
expected, depending on the finding. 

SR 4.1.2 The verification of adequate static pressure (z.e., greater than 27 psi) in the Riser 
Systems assures, in part, the OPERABILITY of the Automatic Sprinkler System. 
The SR to verify riser static pressure on a monthly interval satisfies a requirement 
found in NFPA 25. If SR 4.1.2 is not met, entry into LCO CONDITION A or 
LCO CONDITION B is expected, depending on the finding. 

SR4.1.3 The verification of adequate air pressure in the dry pipe portions of the Automatic 
Sprinkler System (Le., between 25 psig and 45 psig in System B and between 
35 psig and 50 psig in System A) assures, in part, the OPERABILITY of the dry 
pipe portions of the Automatic Sprinkler Systems. The SR to verify dry pipe air 
pressure on a monthly intervd satisfies a requirement found in NFPA25. If 
SR 4.1.3 is not met, entry into LCO CONDITION A or LCO CONDITION B is 
expected, depending on the finding. 

The performance of a main drain flow test on the Riser Systems assures, in part. 
the OPERABILITY of the Automatic Sprinkler System. The SR to test man 
drain flow on a quarterly interval satisfies a requirement found in NFPA 25. If 
SR 4.1.4 is not met, entry into LCO CONDITION A or LCO CONDITION B is 
expected, depending on the finding. 

The performance of a water flow alarm test at an inspector’s test connection and 
verification of the Riser System flow alarm transmittal assures that the Flow 
Alarm Transmittal System is functioning. The SR to test the water flow alarm on 
a quarterly internal satisfies a requirement found in NFPA 25 and NFPA 72. If 
SR 4.1.5 is not met, entry into LCO CONDITION C or LCO CONDITION D is 
expected, depending on the finding. 

The performance of a visual inspection of the Automatic Sprinkler Systems 
assures, in part, the OPERABILITY of the Automatic Sprinkler Systems. The SR 
to visually inspect the systems annually satisfies a requirement found in NFPA 25 
If SR 4.1.6 is not met, entry into LCO CONDITION A or LCO CONDITION B is 
expected, depending on the finding 

‘ 

SR 4.1.4 

SR 4.1.5 

SR4.1.6 
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SURVEILLANCE REQUIREMENTS BASES 

SR 4. I .7 
I 

The performance o f  an operational test o f  the dry pipe portions o f  the Automatic 
Sprinkler Systems assures, in part, the OPERABILITY of the dry pipe portions of  
the Automatic Sprinkler Systems. The SR to test the dry pipe systems annually 
satisfies a requirement found in NFPA 25. If SR 4.1.7 is not met, entry into LCO 
CONDITION A or LCO CONDITION B is expected, depending on the finding. 

SR4.1.8 Thz Derformance o f  a visual insnection of the Smoke Detection Fire Alarm Panel 
ancl f$cilitv Smoke Detectors assures, in part. the OPERABILITY o f  the Smoke 
Detection Svstem. The SR to ~risal lv inmect the fire alarm panel and facilini 
smoke detectors for indicator light or>eration Droner confikwration. and damas 
semi-Ymuallv satisfies a requirerncnt found in NFPA 72. If SI2 4.1.8 is not met, 
etitrci into LCO CONDlTIOPi E is emected, demndinz on the finding. 

SR 4.1.9 Thc ~~rformancc of an ouentional test of the Smoke Detection Svstem assuns, in 
part. the OPERABILITY o f  the smoke detectors and dami transmiaal. The SR to 
or>t.rationdlv test the smoke detectors. the Smoke Detection Svstem Fire Alarm 
Panel. and alarm transmittal annuallv satisfies a requirement found in NFPA 72 
If SR 4.1.9 is not me?, entrv into LCO CONDITION E is exuected. depending on 
the findinn. 
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3.2 LIMITING CONDITION FOR OPERATEON: BUILDIKG 992 COMPLEX 
FELTERED EXHAUST V-ENTlLATION SYSTEMS 

LCO: The BUILDING 991 &OMPLEX Filtered Exhaust Ventilation Systems 
Shall Be OPERABLE, With The Followina: 

I .  The High Efficiency Particulate Air (HEPA) filter stage in the Buildino 99 1 
exhaust ventilation system plenum shall have an efficiency 2 99.9% 

2.  At least one HFPA fifter staqe in the Building 985 exhaust ventilation 
system shall have an efficiency 299.904. if the svstem is intended to be 
used. 

3. The Building991 exhaust ventilation system plenum shall be at a 
differential pressure 2 0 5 in. water 5aug.e (w E.) negative with respect to 
atmospheric reference and shdl have a differential pressure across the 
plenum 5 4 in. w . ~ .  negative. 

CONDITION 

A. Loss of off-site power to 
the BUILDING 99 1 
COMPLEX exhaust 
ventilation svstems 

R. Degradation or loss of the 
Building 99 1 exhaust 
ventilation svstem 
+%ration capabilin.. 

4. Room 170 shall be at a differential pressure 2 0.02 in. ~ 7 . g  negative with 
respect to atmospheric reference when dock doors are closed. 

APPLICABILIIY: '4% all times in the BL.DING991 COMPLEX interior container 
stora,oe:'staeini! areas other than Room 166. Differential pressure 
requirements are not applicable for normal differential pressure 
fluctuations (2 5 minutes in duration). Room 170 differential pressure 
requirements are not applicable during receipt and shipment operations 
in Room 170. 

The SUSPEND OPER4TIONS REOL!IRED ACTTOW included in 
LCO 3.2 do not include suspension of operations involving movement 
of TvDe B shipping containers or Pipe Overpack Containers iPOCs) and 
do not include transfer of any containers staqed for shiDment in 
Room I70 to a transpon vehicie at the Room 170 dock. 

REOURED ACTION 

the AFFECTED -AREAS. 
A. 1 SUSPEND OPER4TIONS in 

B. I SUSPEND OPERATTONS in 
the AFFECTED .&REAS. 

REOWRED ACTIONS: 

4 hours. 

-- 4 hours. 
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CONDITION 
C. Dewadation or loss of the 

Building 985 exhaust 
ventilation system 
filtration capabilinr. 

D. Differential pressure in the 
Buiiding 991 exhaust 
ventilation system plenum 
is < 0.5 in. W.P. negative 
with resDect to 
atmospheric reference. 

E. Differential pressure in 
Room 170 is < 0.02 in. 
w.g. negative with respect 
to atmospheric reference. 

F. Differential uressure 
across the Building 991 
exhaust ventilation system 
plenum is > 4 in. w.g 
negative. 

REOTJIRED ACTiON 

C. 1 SUSPEND OPERATIONS in 
the AFFECTED AREQLS. 

Stop operation of Building 985 
exhaust ventilation system 

OR 
C.2 

main exhaust fans. 
D. 1 SUSPEND OPERATIONS in 

the AFFECTED AWAS. 

E. 1 SUSPEND OPERATIONS in 
Rooms 134, 135. 147. and 170. 

F,1 SUSPEND OPERATIOXS in 
the AFFECTED AREAS. 

4 hours. 

2 hours. 

I hours. 

4 hours. 

I hours. 
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S LRkEIL LANCE REQLZEMEhT 

SR 4.2.1 Verify that the removal eficiencv is 2 99.9% for the 
Building 99 f exhaust ventilation svstem HEPA filter 
stage. 

FREQUENCY 

Once Der 18 months 

SR 4.2.3 Verify that the pressure differential in the Building 991 
exhaust ventilation svstem plenum is 2 0.5 in. w.g. 
nqative with respect to atmospheric reference. 

SR 4.2.2 .As lonr! as the Building 985 exhaust ventilation system 
is intended to be used. verifv that the renioval efficiency 
is 2 99.9% for a Building 98.5 exhaust ventilation 
svstem HEPA filter stage. 

SR 4.2.4 Verifv that the uressure differential in Room 170 is 
2 0.02 in. W.Z. negative with resmct to atmosoheric 

. reference. 

Once Der IS months. 

~ Once Der working shift. 

Once Der working shift 
and upon completion of 
receipt or shipment 
operations in Room 170 
(Le.. closina dock door). 

SR 4.2.5 Verify that the pressure differential across the 
Building 991 exhaust ventilation system Plenum is 
5 4 in. w.g. negative. 

Once per working shift. 
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. 3.2h.2 BUILDING 991 COMPLEX FILTERED EXHAUST VENTILATION SYSTEM 

BASES 

BACKGROUND T%e BUILDING 991 COMPLEX liandles aid stores low-level waste (LLW and 
waste containers (including DiDe ovemack containers (Po&)) of various 

twes. All POC cuntainen are packaed h robust metal containers hac are not 
vulnerable to most accident scenarios. All of the other waste containers inside tile 
buildiws are nietal dnuns or metal crates. Wooden LLW crates are pennitfed to 
be stored outside of thc buildings. The BUILDNG 991 COMPLEX dso handles 
and stages Twe 3 shiooing containers holding SNhl for off-site shipmznt. All 
Sbbl containers are Dackaed in robust metal containers that are not vuhxable to 
most accident scenarios. 

The Building991 atered exhaust ventilation svstern (F'EVS) consists of 3 

Building991 rooftot, main exhaust plenum, three main exhaust f$ns, a set of 
smaller exhaust fans &at discharge into the main eshaust plenum. and associated 
ducting. A single main exhaust fj, provides sufficient flow to maintain negative 
differential Drcsswes, with res~ect to atmomhere. in the areas of  confinenrent. A 
standbv niain exhaust fan must be b-tarted manuallv won %lure of the runninq 
exhaust h. &I building exhaust and SUDU~V h s  will shut off if no main exhaust 
fims arc. running. Several of the small exhaust fans an not ouedonal. 

The main exhaust Dlenm contains a single stage of Hi& Efficiencv Particulzrte 
-4ir (HEP-4) filtration composed of 96 filters. a mist eliminator, and a plenum 
deluge svskm. There is insuumentation indicating the differential DRSSWE 

bemeen the inlet and outlet mrtions of the plenum (across the stage of HEPA 
filtrztion) and instnrmentation i n d i d n r r  the differential ~ressure between the inlet 
portion of the plenum and an &mo.wheric reference (building exterior air 
pressure). Heat senses in the inlet ducting o f  the plenum darm at the fire 
department and aufomdcallv initiate the Dienunt deluge svstem when sensor 
mmerature setoohts are exceeded and filters are threatened. 

The FEVS is dedicated to supporting the north areas of Buiidinrr 991 and die 
Building 998 connzcting m e l .  The south ares (Le.. Rooms 134. 135. 147. and 
170) o f  Buildinn 991. Building 996, and the Corridor B tunnel are indirectlv 
supported. to vminp estents- bv tiie F E W .  Room 166 is not supported at all bv 
the FEVS. The FEVS. in coniunction wirli the facilitv strucmre provides a 
confinement zone in most o f  che container stome/.skwing areas o f  Buildinn 9?1 
and the connecting tunnels. 
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BASES 

BACKGROChD 
(continued) 

The Buildinrr, 885 filtered exhaust ventilation svstem consists o f  a main eshaust 
pienurn. two ehatist fans. and associated ducting. -4 sinple e>;fiaust fan provides 
suficieiit flow to maintain negative differentid pressures, with res~ect to 
armosDheri:, in thi: supnoned areas o f  confinement. 

The Building 985 exhamt plenum contains nvo stages o f  HEPA filtration 
comnoscd of 20 filters Der starre. a mist elimin~or. and a Dlenuni deluaz system 
There is insawnentation indicating the differential pressure across each b ~ e  o f  
HEPA filtration. Heat sensors in the inlet ductinu of the plenum alann at the fue 
department and automaticaily initiate the ofenurn delupe svsteni when scnsor 
teniperature setmoints are esceeded and filters are threatened. 

Illie ventilation sstem in Building 985 is dedicated to supporting Buildiw 9%. 
Building 997. Building 999, the Corridor B tunnel, and the Corridor C nmnr.1. 
\%!hen both the FEVS and the Building985 exhaust ventilation system are 
operating. some air from the e'&-west m i n g  comdor in the north area of 
Buildinr 991 is dram into the Building 985 exhaust. This provides an cshaust 
path from some container storare/stapin,o areas that does not 00 throwh the 
FEVS. In order to ensurs that alf forced exhaust oaths from the container 
storarrehtagine areas are filtered, either the Building 985 ventilation svstcni inus? 
not be cmemtino (removes the forced exhaust path) OT the Buildina 983 veiltihion 
svstem sages of HEP.4 filcers must be verified to motide the same filtering 
efficiency as the FEVS filtsr m e .  

If the Building 985 ventilation svst~m is not o~erating, the FEVS will generate a 
IXWtiVe R R S S ~ ~  in the areas nomah  SuDDorted bv the Buildinrz 985 ventilation 
svsteni tia the connection from Corridor B to the north are3 of Biiildine 99 1. The 
door from CorridorB to the west canopy area is not emected to be used for 
normal onerations. Ifthe door is  omned and the Buildinn 985 ventilation svstem 
is not owrating, Builchrr 996 and Conidor B may no longer be at a desinble 
neaatiw pressure. 

&eration of  the Building985 ventilation svstem may be rewired for a short 
period o f  time prior to md during eutrci into Corridor B, Buildin9 496. Corridor C. 
Building 999. and Building 997. The svsteni operation may stern from Safe@ and 
Industrial Hwiene Program confined space entrv recluirements. Tnis is due to thc 
vault-twe door located in Corridor B which separates the tunnel confined spaces 
from the Buildiw 991 FEW. Air in the tuirnels and connecting buildings would 
be stamate since there is no impetus for air circulation other than that protided bv 
the RuildinP 985 ventildon system. 
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BASES 

BACKGROUhD Thi: south ixiaste container storage areas, Rooms 133. 135. 14'7. and 170. arc 
(continued) maintained at 3 negative pressure due to their connection to the north <arcas of' 

Buiidinr: 991 and the FEVS. Room 170 is connected to Rooni I41 of the no& 
area via a fire door. When the fire door is oeened and the Room 170 dock doors 
art: closed, Room 170 is at a desirable negative Dresswe relative to the building 
exterior atmosuheric reference. Room 137 is comiectcd to Room 170 and would 
have the same air eressure. Room 134 has a mtinection to Room 170 most of the 
time (the door between the rooms mav be closed during Special Nuclear Material 
(SNhl) movements of Twe I3 shipDha containers). Room 134, which includes 
Room 132 and 135, also has xlativelv nunor connections tu the F E W  via 
Rooms 132 and 135 (small rooms with normallv closed door betmen the rooins 
and Room 134). There is the Dossibditc. of connecting Room 134 to the north area 
and' the FEVS via the north-south running corridor if the airlock doors in the 
corridor are owned. The corridor doors are no longer needed to serve as m 
airlock. 

Room I66 has no connection to the north area FEW. This room is considered to 
have no filered exham potential. 

During shi~ping and receiving operations, the Room 170 dock doors are omlied 
and Rooms I47 md 170 may no longer be at a desirable negative pressure. Under 
this codimmtion. there is an inflow of air from the outside into Room 170. As a 
conservative assumDtion. this air inflow is not considerzd to represent 
maintenance o f  the FEVS confinement zone in Rooms 147 and 170. 

c'onfimtions that do not vield desirable negative D R S ~  in Rooms 147 and 
170 result: 1) when Room 170 dock doors are opened (assumed to r c d t  in 
insufficient negative Dresstire even with the exDected inflow o f  air); or 2) when 
Room 170 doors to Rooms 149. 140/141, and 134 are all closed Room 179 
isolated from Building: 991 eshaust ventilation wstem). A configuration that does 
not vield desirable negative DresSurc in Rooms 134 and 135 results when the door 
befiveen Room 170 and 134 is closed and the airlock doors in the north-south 
runnine corridor are closed (Room 134 isolated from Building 991 eshaust 
ventilation mstem). 

Reauirements dealing with the O P E R A B L W  of the FE3S are not as stringent 
as those found in Site hilities that process radioactive maerials. Since the 
ventilated portion o f  the BUILDING992 COMPLEX has not and does not 
process radioactive materiais- there is neali-oible contamination present the facilitv 
Therefore, owration of the FEVS is not needed to Drovide confinement for 
radioactive matends during normal omrations. In Site facilities that process 
radioactive materials. die ventilation svstenis serve to confine in-process 
radioactive materials and contamination- requiring continuous aid reliablc 
otxmtion of  the ventihtion svsterns 
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BASES 

BACGGROVhD 
(continued) 

The Building 991 FEVS serves only to mitigate accidental releases of radioacriL e 
materids from spills. fires, ere.. Intemrptions in FEVS operation do iio? prcsciit B 
challenge to the safety of the facilih if actions are taken to SLlSPEND 
OPERATION Accident initiating event fiequencv is exuected to dron 
siwificantlv if no operations are being performed. reducing Ehe nezd for rile 
FEW. 

In ~minrn9 since the FEVS does not perform a confinement furiction for 
in-process radioactive mateiials arid contamination, reauircments dealing with fnn 
OPERABILI'R' (ex.. bearing temDerature, belt wear) or svstem reiiabilitv 
t e - a .  standbv fms, number of fms ooedng)  are not as necessaw comnaed to 
other Site facilities. Continuous monitoring of FEVS OPERABILITY 
(e.2.. alarmed pressure gauges) is also not as necessanr. Since 'accident initianon 
fkcauenw during: SUSPENDED OPERATIONS is exwcted to drop sionificantl\f 
comuared to fresuencies during the conduct of operations. the risk associated with 
an unreliable FEVS is low as long as operations are suspended in a reasonable 
time followhe; loss of the FEXS (Le.- within a shift iustifiiiin shifih 
SURVEILL.4NCE of the fimction). 

APPLICATION 
TO SAFETY 
ANALk'SIS 

The W S  is a recomized control credited to rnitigak the uublic and collocated 
worker radiologicaj dose mnseauences for several dominant postulated accidzn: 
scenarios as indicated in Chaoter 5, Safitv Structures. Svsrems, and Components, 
of the FSAR. The control was not credited as DZ.I of the accident analvsis 
presented in the FSAR-suppoxtine Nticlear Satity Technical Report WSTR, 
Rather. the control was identified and credited as uart of the dominant acctdeor 
scenario discussions in Chapter 3, Hazard uptJ Accident Anailsis Summarv. of the 
FSAR. The single stage of HEPA filmtion- tested to provide at least 09 9 O ' U  

removal efficiency, is credited with reducing the building 1eakqat.h fictor from i 0 
to 0.001. 

HEPA filtration urovided by the F E W .  and bv thc Building985 exhaust 
ventilation system when operating, is only apulicable to accident scenarios thq 
occur in thc mas covcrcd by the FEVS. that do not impact electric power. and 
that do not involve a failure of the facifitv stnichire. Thereforc, die rnedimi-larsr 
low levzl waste ('LLW) container fire that occurs under &e west canog'i. xzi 
outside the building. cannot credit the FE'L'S as a mitinative system hot  in w:.i 
covered by the F E W .  Also. the desim basis earthauake accident sccnmo If131 

results in failure of the electric power svsteni cannoc take advantage of chc FEL'C 
Findls. the facilitv flarnrnabfe gas cxnlosion, the snow loading. and the bexond 
dttsiLm basis earthquake accident scenafios. which niav ritsult in 3 breach of  th; 
facility b$xwmre. m i o t  claim mitigation bv the system Ihercforc. f m m  I 

interior fires~spills, uuncturcs. grid container csulosions have the uotentiai IC? & , 
mitigated hv the FEVS. 
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BASES 

APPLICATION 
TO SAFETY 
ANALYSTS 
{continued) 

The faciiitv flammable gas edos ion  dominant accident scenario nrzsents low risk 
to the public and the collocated workers but high risk to thc immcdiate worhcr 
The FEVS does not mitigate accident conseauences for thc immediate workcr 
Therefore, thc dominant s~enario risk aspects o f  the facilitv flammable gas 

exulosion cannot be mi tigated bv the FEVS. 

The radiological dose mnseauences of fire scenarios (other than those that occur 
at the dock during shiminP or receivina) can be mitigated by the FEVS Dunng 
the conduct of the ShiuDhg and receiving activities, the Room 170 dock doors are 
open and the system is not credited for Room 147 or Roorn 170 accident 
mitigation. However. the likelihood o f  fires occuninn in Room 147 or Room 170 
during conduct o f  these activities is small comDared to the likelihood of fires 
occurring during maintenance activities or durinv general, uiiatteiided waste 
container stome.  This low fire likelihood is attributed to die c o n s ~ i t  personnel 
artcndance during the conduct of  the receiDt and ShiDment activities and the 
absence o f  significant ignition sources in the Room 170 activities (use of electric 
forklifts and handcarts). Therefore. the bounding buildino interior fires that are 
evduated in the d e w  analysis are considered to be mitipated by die FEVS. 

The nietal containers that are received bv the facilik for s o w e  or st3gin~ are 
either Tipe A or Tv~e B shipDing containers. These containers are not vulnerable 
to MIS of less than four feet or thim feet. resDectivelv. Therefore. the onlv mill 
vulnerability of the containers rests with the Tme A containers that are lifted or 
stacked above four feet (Le. third tier or hider). Stacking ouentions above the 
second tier are not conducted while the dock doors are O D ~ I I  and the recehiiig and 
shiming activities are not exroeded to raise the containers above four feet 
Therefore. the building interior, normal operation spills that are evaluated in the 
safetv analvsis are mitisated bv the FEVS. 

Metal containers that are moved during operations are esroosed to a potential for 
forklift tine ~unchins. These container ouncture scenarios can occur whiie the 
dock doors are open during; receiDt and shipment operations or can occur while the 
dock doors are closed during. other operzrtions. Metal waste containers that 3n' 

moved during: orm-ations create a potential for container hvdrolren csulosions each 
time the containers are touchod. As in the case of the punctu~-~ accident scenarios, 
container hvdronen explosion scenarios can occur whiie the dock doors are o w l  
during receiot and shiDment operations or m occur while the dock doors arc 
closed during other oDerations. 

Revision I 
Saptcrnber 1999 

A-5 1 Building 991 Complex FSAR I 
A P p e n a A  I 



BASES 

APPLICA'TION 
TO SAFETY 
rzN At YSI s 
('continued) 

Thz FEVS is credited in combination with an AOL control to have the dock doors 
closed during all operations conducted in Room 170 exuceut for rc'ceiving and 
shiauiiig ooemions. It is intcnded that containers (otber than SKM Tvpc E 
shiapinp conkiiners) wil l  be immediatek swed  in Room 170 at receipt until h e  
dock doors are closed. Follouine door closure. containers are moved to s t o w e  
locations. Also. it i s  assumed that containers (other than SNM Tvpe B shiDpinq 
containers) will be stared in Room 170 in preparation for shipping prior to thc 
dock doors being opened for placement on the mspor t  vehicle. 

LCO 3.2 The RUlLDTNG 991 COMPLEX Filtered Exhaust Ventilation Svsteins Shall Be 
OPERABLE. 

For the FEVS to be OPEIIWBLE. the system must maintain a negative prcssurc in 
the areas where container ouerations. other than receipt and shipment, ari: 
conducted. A neeative pressure differential in the inlet portion of the 
Building 991 plenum indicates that an FEVS fan is operating -4 negatrw 
differential uressure across the Buildinp 991 ulenum indicates that KEPA filters 
are Drovidina resistance to flow and are mesent If an FEVS h is operating and 
the FEVS ductwork is relativelv intact, the north container scoraxe:'staqina areas 
and the Bidding 996 connected area will be at a negative pressure relative to ;111 

atniosDheric reference. The south waste container storage area nesahve 
differential DESSUIZ must be verified indrmendentlv due to the FEW indirect 
rather than direct, SUDDOT~ of the south waste container dome areas 

For the FEVS to be OPERABLE. the svstem must also filter facilitsr exhaust air 
if the Building 991 exhaust plenum filter m e  efficiency has been verified. air 
exitin,z the faciliW via the Building 991 FEVS is fil?cred. If the Building 985 
FEVS is milized and one of the two exhaust olenimi filter stase efficiency has 
been verified. air exiting the facilih- via the Building 9SS F N S  is filtcred 

APPLICABILITY This LCO is apulicable to those oortions of the BUILDING 991 COMPLEX. 
other than Room 166, that are interior container stome/sm;ing m a s  
lie., Building 991 north and sot& container stome/staging maszs. Buildinn 948 
{Room 300 and Comdor A). and Building 996 (Builditlo 996 arid Comdor B)) 
The LCO is amlicable & dl times. 

DZikrential pressure requiirenients do iiot h a x  to be inaintained during normal 
differential pressure fluctusions of less than 5minutrts in duration Wild 
conditions outside the facilitv mal' lead to differential DrZssure fluctuations As 
loria as tt:c fluc~3tions are of a short duration. there is  no indication that the 
svstern is iiot OPERABLE. Tne Room 170 pressure differential rtguAcnicnts cig 
not havc to be maintained white dock doors m open durinv receipt and shipment 
mentions. The safety analvs~s evalu3tzs accidents occurring while dock doors a-e 
open as unfiltered releases 
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AjPPLICABILllY 7122 SUSPEND OPEMTIONS REObIRED ACTJONS for the FEW LCO do 
icontinued) not aooly to oDerations involvine the movement of SNM T J ~  B shiDpiiiq 

containers or POCs. The dominant accident scenarios that are evaluated crediting 
the filtered exhaust ventilation safety function do not involve POCs. These tvve 
of containers. alom with Tvpe 3 shiDpinr containers. are not susceptible to any 
analyzed accident scenarios othcr than exrremeiv uniikeiv container vunctures In 
the m e  o f  POCs. the container uuncture scenario was not a dominant accident 
scenario. The TweB shiminrr container ouncture scenario was a dominant 
accident scenario, but the onlv movsments involving these containers a~ 
associated with container receivt for staeina or contaiuer shipment. Lu both o f  
these cases. die Room 170 dock doors are open and the h n c u o n a h  o f  the FEVS 
under that condition is &ona (i.e.. the level of  filtration o f  accident scenario 
rzleases while dock doors are own is not known but an inflow of air into 
Room 170 is emected through the open door). OPERABILITY o f  the FEVS is 
not considered to be a concern during SN'd TvpeB shiminrr container 
rnovcmcnts. 

. 

"hc SUSPEND OPERATIOKS REOUIRED ACTIONS for the FEVS LCO also 
do not WDIV to ouerations associated with the transfer of ureviouslv stxed waste 
containers in Room 170 to a tnnmort vehicle at the Room 170 dock. This 
oDemfion must be conducted with the dock door omn and the functionditv of the 
FEVS under ha condition is unknown ( ie . .  the level of filtration of accident 
s&o releases while dock doors are oDen is not known but a0 inflow o f  air into 
Room 170 is emected through the open door). OPERABILITY o f  the FEVS is 
not considered to be a concern during waste container s h i ~ ~ i n n  operations 
involihn movement of the containers from a stzed location in Room 170 to the 
rranmofi vehicle at the dock. In addition. the shipment of waste containers from 
the k i l i t v  is a facilitv risk rzduction activh due to the reduction of the fkcilitv 
mdioadve material inventom. 

SR 4.2.2 is applicable to a Buiidinn 985 exhaust ventilation svstem filter stze as 
long as the Buildine 985 exhaust ventilation system is intended to be used. If the 
Buildins985 exhaust ventilation svstem is designated 3s OUT' OF 
COMMISSTON andlor is rendered inouemble. SR 4.2.2 is no lower aDDlicable to 
this LCO. 

REOUIRED 
ACTION A. I 

LCO 3.2 will ~ O E  be met if forced eshaust ventilation is not uroirided as a result of 
a loss o f  off-site uower to the BUILDING 991 COMPLEX. ?fie absence o f  thr. 
FEVS firnction in the BUlLDING99I C0,WLEX proi-ides the potential for 
d t i n a e d  radioactive mattrid releases following operational accidents. Thc 
F E W  functions to mitigate d o a c t i v e  material releases of manv opzntional 
accidents by forcing exhaust air throuqh a stwe o f  HEPA filtration. 
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REOUIRED 
ACTION A. I 
[continued) 

Upon loss of off-site Dower to the BIJILDIYG 451 COMPLEX. the Buildinrr 441 
F E W  exhaus? fans mav stou ntmiing mcl tile credited filtercd exhaust safcts 
bction inw be lost Alternate electric Isower mat- be supdied bv a dicrzl 
generator in Building 989. The diesel qencrator mat- keep the FE’\:S nmning and 
mainrain the filtered exhaust safety fitnction. However. a diesd generator that is 
not inaintained and tested per requirements in TSRs is considercd to have hiah 
unavailabifiw (i .e. .  failure to start) and unreli&ili@ (i.e.. failure to renmn 
running). Therefore. the loss of oE-sitc Dower is considered to be equivalent EO a 
failurz of the FEVS (i.e..no uower to the eshmst fans). The correspondinp 
REOMRED ACTIOX associated with a loss of the safetv hct ion is auulied to 
the situation where the BUZLDTKG 991 COMPLEX has lost a11 electric power or 
is opeminz on alternate nower -suuulied bs the diesel generator 

If die FEVS is not OPERABLE in die container stomelstaeina arm. the hcility 
shall SUSPEND OPERATIONS in the AFFECTED AREAS within four hours 
The SUSPEND OPERATIOXS REQUIRED ACTION is a measure to reduce the 
likelihood of otxrational accidents in the AFFECTED AREAS. The suspension 
of ouerations does not reolace the filtcred exhaust safetv h c t i o n  of the Fm’S bot 
attenmtts to mainrain an eciuit-dent risk bv reducing the likelihood of fire. spill. 
puncture, and hydrogen exoiosion scenxios. The suspension of ooerations does 
not Dreclude firs initiation. Energized efecuid svstems in the fxififx dwws 
have the Dotentid to initiate fires. However- the likelihood of dect-ricd system 
induced fires is considered to be simnificantlv less than fires initiated bv o~emtions 
( e . . ~ . .  maintenance activities). paiticularlv in the situation where faCi1it.i- off-site 
power is lost. 

As discussed in the AuDticabilitv section above. movements of SNhl Twe B 
sbuine; contiiners and POCs are not suspended. Also. movements of waste 
containers froni a stwed location in Room 170 to a transport vehicle at the 
Room I70 dock are not suspended. 

The four-hour COMPLETION TIh4E associated with the SUSPEND 
OPERATIOXS REWIRED ACTION Drovides adequate time for facilitv 
rnanaecment to inform the workers of the required termination and for the workm 
to safelv tenninate the work. 
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REO U1RE.D 
ACTION A. 1 
[continued) 

736 four-hour COMPLETLOS LlME does not result in undue risk due to the 
already continuous tnonitorinv of the activities bs tile workers involved in the 
xdvities and due to the liniited operations necessaw to place most activities into a 
safe configuration. That is. most operations. other than hot work, that mav be in 
process at h e  occurrence of the loss of off-site power can be terminated almost 
iinniediatelv, without sigilificant additioiial container nioveineiits being needed. 
However. the REOUIRED ACTION to SUSPEND OPER4XONS in 
AFFECTED _AREAS is emected to be irndemented as soon as reasonablv 
achievable, even if this is sir;nificantlv less than the assimed COMPLETION 
TB@. The four-hour COMPLETLON TIME should not be used for operational 
convenience. 

REQUIRED 
ACTION B. 1 

LCO 3.2 will not be met if filtered exhaust ventilation is not provided as a result 
of  filter loss or degradation. The absence of the filtering fonction o f  the FJ3S in 
the BUILDIN3 99 1 COMPLEX Drovides the notentid for unmitigated radioactive 
material nteases following operational accidents. F E W  frlterinp functions to 
mitigate radioactive materid releases o f  manv oDerationd accidents by forcing 
exhaust air hou& a stasre of HEPA fiImtion. 

Upon loss or dedation of the filtering capabilitv of the Building 95) 1 FEW- the 
filtsred exhaust dktv hc t ion  mav be lost. If  the FEVS is not OPERABLE in 
the container storarre/s&nn areas. the facility shall SUSPEND OPERATIONS in 
the AFFECTED AREAS within fourhours. The SUSPEND OPERATIOXS 
REQUIRED ACTIOK is a meamre to reduce the likelihood of operational 
accidents in the AFFECTED AREAS. The susDension o f  operations does not 
replace the filtered exhaust safe& function o f  the FEVS but attempts to maintain 
an equivalent risk by reducinn the likelihood of fire, spill. puncture, and hydrogen 
emlosion scenarios. n e  SuSDension o f  o~erations does not Dreclude fire 
initiation. Energized elecuical svstems in the facility dwavs have the Dotentid to 
initiate fires. Howevzr. the likelihood of elecnical svstem induced fins is 
considered to be simiificmtly less than fires initiated b\7 otxrations 
fae- maintenance activities). 

See the discussion under REQUIRED ACTIOX -4.1 dealing with iustificdon of 
die four-hour COMPLETION TIME 3nd the scwe of  the SUSPEND 
OPERATIOKS REOUIRED ACTION. 

REQLJIRED 
ACTION C. 1 

~ 

LCO 3.2 will not be met i f  filtered itshast ventilation is riot Drovided as a result 
o f  filter loss or dedat ioi i .  The absence of the filtering fundon of the FEVS in 
the BUILDING 991 COMPLEX provides die potential for tmniitinated radioactive 
macerial releases fiollowin,o ooerarional accidents. FEVS filtering functions to 
mitigate radioactive materid rcleases of manv onerational accidents bu forcin3 
exhaust air through a stage of HEPA filtration. 
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~~ ~ ~ ~ 

REO U1RE.D 
ACTION C 1 
[continued) 

Thz Building 985 exhaust ventilation svstem filtration caoabilits is onlv necessm/ 
if the system is being used. The Euildine 985 exhaust ventilation svstern ul-ovides 
an additional exhaust ~ a t h  from the faciliw bevond that-ulting from operation 
o f  the Building 991 exhaust ventilation system. 

Upon toss or dearadation of the filtcrina cauabili@ of the Building 985 FEVS thc 
filtered eshaust d e t v  function niav be lost. If the FEVS is not OPERABLE in 
the container stowe/stagm * g areas, the fkilitt. shall SC'SPEWD OPERATIONS in 
tlie AFFECTED AREAS within fourhours 'Ilie SUSPEND OPERATIONS 
REOUIRED ACnOlr;' is a memm to reduce the likelihood of  operational 
accidents in ths AFFECTED AREAS. The suspension of operations does no1 
~ ~ I a c t :  the filterzd exhaust safety function o f  the FEVS but attemuts to maintain 
an eauivdent risk by reducing the likelihood o f  fire. spill. puncture. and hvdroaeu 
exulosion scenarios. The suspension of omations does not ureclude fire 
initiation. Enenzized electrical svstems in the facility dwaw have the uotential to 
initiate fires. Hoawsr. the likelihood of electricd svsem induced fires is 
considered to be sinnificantlv less ttlan fires initiated bv omrations 
(ex.- niaintenatlce d\<ties) .  

See the discussion under REOUIRED ACTIOK A. 1 dealinv widi iustification o f  
die four-hour COMPLETION T M E  and the scope o f  the SUSPEND 
OPERATIOKS REOUIRED ACTION. 

REQUIRED 
ACTION C.3 

LCO 3.2 will not be met if filtered exhaust ventilation is not Drovided as a result 
of filter loss or degradation. The absence of the filtering fun~ ion  of the FEVS in 
the BEILDING 99 I COMPLEX movides die Dotentid for imniitimted radioactive 
material releases follou;in,o omxaional accidents. FEVS filtering functions to 
mitimts radioactive materid nleases of mmv oDerational accidents by forcinq 
exhaust air xlirouh a stage of HEPA fdtration. 

The Buildinn 985 cshaust ventilation svstem fiItntion caDabilit\i is onlv necessanl 
if the svstern is being used. The Building 985 exhaust ventilation system provides 
an additional exhaust ~ath from the Edciliw bevond that resulting from operation 
of the Building 99 1 eshaust ventilation svstzrn. 

Upon loss or degradation of die filtering cmabilib- of the Building 985 FEYS. the 
filtmd exhaust s & i  function mav be lost. Ethe FEVS is not OPERABLE in 
the container stome/stafiina areas due lo a loss of filtration canabilitv. the facilitv 
shall stop o~eration of thz Building 985 exhaust ventihtion system main exhaust 
fans within two hours. Tenniiiation of the !&I use will iieeate the need for a tested 
stage of HEPA filnanon in the Building 985 FATS since thc additional exhaust 
path from the facilitv provided bv the Building 985 FEVS will not longer exist 
?his is an alternative REQUIRED ACTION to suspension o f  opentions. 
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REOUIRED 
ACTION C.2 
{continued) 

The two-hour COMPLETION TIME associated with stouping the Building 985 
exhaust fais provides adequate time for facilitv nianwement to contact the 
ao~ropriate workers to ~ e r f b m  the task. 

'It is expected that CONDITIOK C will uriniarilv be entered during the conduct of 
SR 3.2.2 as the filters are being tested. Most entries inso CONDITIOK C involve 
situations &at are espetted to be reuairable as  art of the stage testing during the 
SURVEILLAKCE. That is. as filters are found to be degraded or lost. new filters 
are installed and tested. However, the REOUTRED ACTIOW to stop the 
Building 985 fans is exuected to be imDkmented as soon as rearonablv 
achievable. even if this is simificantiv less than the assigned COMPLETION 
TIME. The two-hour COMPLETION TIME &odd not be used for ouerational 
convenience. 

REUUIRED 
ACTION D. I 

LCO 3.2 will not be met i f  forced exhaust ventilation is not arovided as indicated 
b s  a low negative differential ~ressure, \$ith remct  to atmosphere:, in the 
Building 991 FEVS exhaust ulenum. The absence o f  the F E W  fitnctiori in the 
container stome/b%-ing areas of  the BUllLDING 991 COMPLEX urovides the 
potential for unmitigated radioactive material releases following omxational 
accidents. l'he FEVS functions to rnitiaate radioactive material releases of many 
opemtional accidents bv forcing exhaust air through a Sa-e of MEPA f ih t ion .  

Upon loss or degradation of the FEVS in ths container stong;s!sta~ine areas of the 
3UILDlNG991 CO-MPLEX. ?he frltered exhaust safe& function mat. be lost. 
The loss or depmdaion o f  the ventilation cti~abilitcl may be a resuit o f  the f;?ilure 
of the running exhaust fan or an FEVS codkuradon change. If thc F E W  is not 
OPERABLE in the container stome/ +e areas. the facilitv shall SUSPEND 
OPERATIOXS in the AFFECTED AREAS within fourhoiin. Thc SUSPEND 
OPERATIONS REOUIRED ACTIO3 is a nieasure to reduce the likeiihood of 
opcrationd accidents in the AFFECTED AREAS. 'Ihe sumension of omrations 
does not reulace the filtered exhaust safetv function of the FEVS but attempts to 
maintain an eauivdent risk bv reducing ?he likelihood of  fire. spill. ~uncture. and 
hvdrogen exdosion scenarios. The susDension o f  opedons does not ureclude 
fire initiation. Enereized electrical svstems in the facilitv aiwavs have the 
potential to initiate fires. However. the likelihood of  electrical svstcm induced 
f i ~ s  is cotisiderexi to be significantly iess than fires initiated bv operations 
(ex . ,  maintenance activities). 

See the discussion under REOUIRED ACTION A.1 dealing with iustificatim of 
the four-hour COMPLETION TIME and the scow of the SLW?END 
OPERATIONS REOUlRED ACTION. 
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REQUIRED 
ACTION E. I 

LCO 3 2 will riot be me[ i f  forced exhaust ventilzttion is not provided as indicated 
bv a low negative difFercntinl pressure. with resnect to atmosphere. in Room 170 
when the dock doors are closed. The absence of the FEVS hnction in Room 17(j 
and [he connected areas of Rooms 133. 135. and 147 vrovides the potenrid for 
unmitiaaced radioactive matcrid releases followinrz ouerational accidmts Trie 
FEVS hc t ions  to mitieate mlioactive niatcrial releases of rnany operational 
accidents bv forcincr exhaust air throuzli 3 stae of HEPA filtration. 

Uuon loss or degradation ofthe FEVS in Room 170. the filtered exhaust saiktt 
ibction mav be lost. The loss or depndation of the ventilation cauabilitv mat. bg 
a result of an FAWfkilitv confimrarion change. It is anticivared that thc 
differenrid mwxre in Room 170 tIcTill fluctuate on windv days. The uindv 
conditions are ewected to inflrrericc the relatively low diffcrentid pressure of 
Room I70 viddine conditions of diEemtid pressures near zero If the 
Room 170 differential pressure remains below the threshold Dresmre for a period 
greater than 5 minutes. there is evidence that the facilitv confim-ation is not just a 
fluctu‘ion but is OUT-OF-TOLERANCE COEDIT103 This would inciicatc 
tliat die FEW confinumtion is not adeauate. in some manner. or tlxi~ die wind 
conditions an. Dersistentlv impacting the diEerentid pressure’. 

If die FEI’S is not OPER4BLE in Room 170, the facilitv shall SUSPEND 
OPERATJOKS in Room 170 and the connected areas of Rooms 134, 135. and 137 
within fourhours. ?he SUSPEND OPERATIOXS REOUIRED ACTION is a 
measure IO rcduce the likelihood of omrational accidents in Rooms 134, 135. 147. 
and 170. The suspension of operations does not redace the filtered exhaust safehi 
&&on ofthe FEW but attempts 10 maintain an equivalent risk bv reducing the 
likelihood of fire. SRN. puncture, and hydrogen explosion smmrios l k e  
s~nspension of operations does not preclude fire initiation. Energized electrid 
systems in the fxMx a1wa.v~ have the Dotentid to initiate fires. However. the 
likelihood of efecmcd svsteni induced fires is considered to be sipnificantlv kss 
thm fires initiated bv operations (e.2.. maintenance activities). 

See the discussion under REQUIRED ACTION A.I dealjnp with justification of 
the four-hour COMPLETION TDE and the scope of the SUSPEND 
OPERATIOKS REOUIRED ACTION. 

REQUIRED 
ACTIONF 1 

LCO 3 2 will not be met if fiitend exhaust ventilation is not urovided 3s a result 
of filter blockage as evidenced bv a high differentid Dressure across the filtcr 
stax. The absence of &e filtering tinction of die FEVS in the BUILDING 441 
COMPLEX provides the potential for unmitigated radioactive material releases 
followinrT o~erationd accidents FEVS filrering functions to miticate mdioactn c 
materid relzases of manv oDerationa1 accidents by forcinr eshaust air through 3 

stage of I-EPA filtration. 
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REOUIRED U D O ~  blockwe of the filters in the Building 991 FEW. che filtered exhaust safets 
ACTION F I function may be lost. If the FEVS is not OPEIUBLE in the container 
[continued) stomze/winp areas. the faciliw shall SUSPEED OPERATlONS in thx 

AFFECTED AREAS within four hours The SUSPEND OPERATIONS 
REOUIRED ACTIOK is a measure to reduce the likelihood of onemtiond 
accidents in the AFFECTED AREAS. The suspension of o~erations does not 
replace the filtered exhaust sdew fimction of the FEVS but attempts to mamttiin 
an eauivalent risk bv reducing the likelihood of fire. spill, uuncture. and hydrogen 
exdosion scenarios. The sumension of omrations does not preclude fin 
initiation. Energized electrical svstems in the facilitv alwavs have the potential to 
initiate fires. However, the likelihood of electrical system i n d u d  fires is 
considered to be siznificantiv iess than fires initiated bv operations 
&.g. - maintenance activities). 

See the discussion under REOUmED ACTION A.l dealing with iustification of 
the four-hour COMPLETION TIME and the scwe of the SUSPEND 
OPERATIOIS REQUIRED ACTION. 
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~~ ~ ~ 

SR 4.2.1 The verification of the filtering efficiency of the Building 991 s i n ~ l z  staqe o f  
HEPA filtration assures. in part, the OI’EKABILTf of the Filtered Edhaust 
J’entilatiori System The SR to test fitter removal effictencv on an eighteen montti 
interval is consistmt with the Site HEPA filter testins intend If SR 3 2 1 1s rm 
met, entw into LCO CONDITION B is expected. 

~~ ~ 

SR 4.2.2 The verification of the filtering efficiencv of a Buildino 985 stage of HEPA 
filtration assures. in u r n  the OPEIWBlL117: of the Filtered Esbaust $‘entihho!i 
Svstem. This SR is oniv necessaw if the Building 985 ventilation svstem is used 
Ifthe svstem is not used, an intentional eshaust uath fiorn the hcilicv. other than 
die Building 991 Filtered Exhaust Ventilation Svstem, that reauires fdtration docs 
not esist. The SR to test filter removal eficiencv on an eiofiteen month intewal IS 
consistent with the Site HEPA iilter testing interval. If SR 32.2 is not met, entn  
into LCO CONDITION C is expectzd. 

SR 4.2.3 The verification that the pressure differentid between the inlet portion of the 
Building 991 ventifation svsteni exhaust plenum and an atmosphere reference IS 
above a mecified limit assures. in part. the OPERABILITY of the Filtered 
Exhaust Ventilation System. ? he  SR to verifir plenum differential pressure cach 
working shift urovides an indication that a rn& exhaust h is running The 
working shift surveillance is sufficient. rather tiim a continuous sumeillance. duc 
to the nue of activities conducted in the BUILDING 991 COMPLEX Since the 
nomial ouedons  of the faciiim do not deal with emosed radioactive matends 
f i e  .radioactive materials are in metal containers). filtered eshaust is not 
n e c 2 s w  for contamination control. The Filtered Exliaust Ventilation St stcm 
provides nGtization for postulated accidents. The conibination ofthe reliabilin. of 
the svstem. the lack of contamination in the faciliry, and the likelihood c > f  
accidents resulting in radioactive materid releases during a workinrr shift juah 
the accmtabilitv of a working shift versus a continuous surveillance. If  SR 4 2 7 
is not met. entry into LCO CONDITION D is expected. 

SR 1.2.4 “lie verification that the pressure differentid between Room 170 and L. 
atniosDheric reference does not remain below a specified limit assures. in part. the 
OPERABILITY of the Filtered Exhaust Ventilation Svsteni. The SR to ~ e n h  
Room 170 diEerential pressure each working shift urovides an indication that ?k 
rooni is connected to the north waste container s towe area ventilation. Also ihc 

SR to verifv Room 170 differential pressure upon comolction of receipt n r  
shipment operations nrovides an indication that the auproDriace fact lit\ 
configumtion to su~port filtered esliaust from the south wastc container s t o n x  
areas is restored 

TIie differential pressure gauge measurcmmt uncertcaintv is f 0.01 in. w P Tis 
Rooin 170 diiTerentia1 pressure requiremcnt of 0 112 in. w.g. is based on tiic room 
bckg negative i+ith respect to atmospherc. as cvidenced by a difkrcntial vrcsuc< 
2 0 01 in w E. negative, and instminetit uncertain@ of 0 01 in w E. 
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SURVEILLANCE REOUIREISfEXTS BASES 

S R 4 2 1  f i e  mnibination of a working shift and activitt coinoletion sun.cilIancc 15 

(continued) suficient rather dim a continuous sunreillance due to the twe of actnitiq: 
conducted in the BUILDKG 991 COMPLEX Since the nomial opr'rahons of the 
faciliW do not deal with exoosed radioactive rnaterhls (LE . mdioamve niatenals 
are in nietal containen.). iiltered exhaust is not ~iecessan. for coritarniriacion 
control. The Filtered Exhaust Ventilation Svstem provides mitigatioti for 
pomlatcd accidents. The combination of the reliabiiitv of the svstem, the lack of 
contamination in the hili@. the likelihood of accidents resulting in radioacme 
material releases during, a working shift and the vefification of configuntiot: 
restoration following receivinrr and shipping activities ii~stifv the acceptabilih of a 
working shift vcrsus a continlious surveillance. If SR 4 2 3 is not met. e n m  into 
LCO COYDITION E is  exuected. 

SR 4.2.5 The verification that the uressure differential across the Buildino 991 ventilruioii 
svstem exhaust plenum is below a mcified limit assures, in uart. the 
OPERABILITY of the Filtered Exhaust Vcntiladon System. The SR to venfL 
p~enuin differential ~ressure each workina shift Drovides an indicafon that the 
plenum single stage of HEPA filtration is unblocked. "lie working shift 
sunveillance is sufficient. rather than a continuous surveillance due to likelihood of 
events occurring &ax would yield blocked filters. Events of the me necessary to 
Geld conditions that would fil the SR are s i~f icant  events in the faciliti and 
their impact on the stage of HEPA fif.tration is likelv to be investigated follo\\inq 
the event occurrence. If SR 4.2.5 is not met. entrv into LCO COKDTTIOU F I C  

expected. 
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3J4. LIILlXTfNG CONDXTlUKS FOR OPERATXON AND SURVEILLANCE 
REO UPREMENTS 

3.3 L I I ~ ~ ~ T I N G  cowmrox FOR OPERATION: B u u m w  992 COMPLEX 
AUTOMATIC PLENLTM DELUGE SYSTEMS 

LCO: The RUILDIXG 991 COMPLEX Automatic Plenum Deluge Svstens Sh-aA 
ne OPERABLE, With The Following: 

1. The Building 991 exhaust ventilation svsteni Dienum shall have a deluge 
system composed of heat detectors, automatic deluge actuation, and manual 
operation cambilitv. 

2. The Building985 exhaust ventilation system plenum shall have a deluge 
svstem composed of heat detectors. automatic deluge actuation. and manual 
operation cavabiiitv, if the exhaust ventilation system is intended to be used 

At all times in the Building 991 Filtered Exhaust Ventilation System 
plenum and in the Building 985 Filtered Exhaust Ventilation System 
plenum if the Buildinn 985 ventilation system is intended to be used 

APPLICA321LITY: 

CONDITION 
A. Automatic Plenum Delune 

System in the 
Building 991 plenum not 
OPER43LE. 

B. Automatic Plenum Deiuge 
Svstem in the 
Building 985 plenum not 
OPERABLE. 

REOUIRED ACTION 

Terminate ail hot work in 
AFFECTED AREL4S. 

A4. 1 

- AND 
A.2 Restore Automatic Plenum 

Deluge System 
OPEFUBELITY. 
Stop operation of the 
Building 985 exhaust 
ventilation svstem main 
exhaust fans. 

B.2.1 Terminate all hot work in 
AFFECTED AREAS. 
AND 

Deluge Svsteni 
OPERM3ILITI’. 

B. I 

- OR 

B.2.2 Restore Automatic Plenum 

COhCLETIOX TIME 

2 hours. 

45 daw. 

3 hours. 

2 hours. 

45 dam. 

Revision 1. 
Swtcmher 1990 

A-62 Buildmg 991 Complex FShR 
Appendix A 



REOUIRED ACTIONS: 

CONDITION 
C. REQUIRED A C T T O N d  

COMPLETTON TIME can 
not be met in REOLmED 
ACTIONls) A.2 or B.2.2. 

REOUIRED ACTION 
Submit an action plan and 
schedule for plenum deluge 
system restoration to the 
DUE-RFFO if the svstem is 
expected to remain 

and including 120 daw. 

C. I 

OUT-OF-SERVICE for UP to 

- OR 
C.2 Submit a Justification for 

Continued Operation (JCO) for 
ha\rinrz a not OPERABLE 
plenum deluge system to the 
DOE-RFFO if the system is 
expected to remain or remains 
OUT-OF-SERVICE for more 
than 120 dam 

COMPLETION TIME 
45 davs from the time 
of entry into 
COSDTTTOX A or R. 

45 davs from the time 
of entm into 
COXDITIOK A or B 
ifRE@UIRED 
ACTION C.1 is not 
performed; 
120 davs from the 
time of entm into 
CONDITIOX A or B 
if REQUIRED 
ACTION C.1 is 
performed. 
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3.M. IJIR/EITXNG COLWXTIONS FOR OPERATION AND S C'RVELLWMCE 
REO UlRlEMENTS 

4.3 SURVEILLANCE REOUIREMENTS: BUILDIIVG 991 COhlI'LEX AUTOMA'ITIC 
PLEN LTM DELUGE SYSTEMS 

SURVEILLANCE REOUIREMEWT 

SR 4.3.1 Verify correct positioning of plenum deluoe system 
valves for the Building 991. Plenum Deluge Svstem and 
for the Building 985 Plenum Deluge System if the 
corresponding ventilation system is intended tu be used. 

SR 4.3.2 Perform an overheat detector and automatic deluge 
valve trip test to verify that plenum overheat detectors 
are O P E W L E  and that activation o f  a detector opens 
the deluge control valve (without water flow) for the 
Building 991 Plenum Deluge Svstem and for the 
Building; 985 Plenum Deluge Svstem i f  the 
corresponding ventilation svstern is intended to be used. 

SR 1.3 .-3 Perform a full operational test of the automatic deluge 
systems and verify that water flows through the svstem 
for the Building 991 Plenum Deluge System and for the 
Building 985 Plenum Deluge Svstem if the 
cOrresDondiw ventilation svstem is intended to he used. 

FREQUENCY 

Once per month. 

Once per year. 

Once per 3 years. 
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3.M. LIMITENG CONDITIONS FOR OPER.ATI03 AND S'C;RVEIXALANCE 
REUUI-REMENTS 

3.3!4.3 BUILDING 991 COMPLEX AUTOMATIC PLENUM DELUGE SYSTEMS 

BASES 

BACKGROUKD The BULDING 991 COMPLEX liandles arid stores low-level waste (LLW and 
TFG w a s  containers (including uiue ovemack containers (POCs)) of various 
tmes. All POC containers arc packaeed in robust metal containers that are not 
suscmtible to fin damage. Ail of the other waste ConLahiers inside the buildings 
are metal dnims or metal crates. Wooden LLW ctatcs are uernlitted to be stored 
outside of the buildings in areas covered bv the Automatic Sprinkler Svstem. The 
BUILDING 99'1 COMPLEX also handles and stwes T w e  €3 shipaincr containers 
holding. SNM for off-site shipment. All SNM containers m packwcd in robust 
metal containers that arc not susceDtibk to fire darnme. 

Tha combustible loading irr the interior iriastt: container storax areas of the 
BUILDING 991 COMPLEX is minimal. consk&w of dm-wotectinn dvwood 
sheets benvecn dnun tops and metal pallets in stacked drum confinurbions, 
crate-urotectino ~Iastic covers between stacked metal crates, and limited transicnt 
combustible materials. Wooden pallets are not permitted to be -sed for waste 
container storaee in the BUILDING 991 COMPLEX. Exterior wasre container 
storare mas of the BUILDING991 COMPLEX Dotentiallv have a higher 
combus3ible loadinrr (e.??.. emutv wooden d e s .  wooden LLW crates). 

Fires impacting waste containers werc cvaiuated in the FSAR Safetc. Analwis. 
The and\& evaluated fires initiating in the interior waste container storage areas. 
the exterior wooden LLW crate storaee ares, and the office areas which a n  
contiguous to waste container storage areas. Tlie Autoinatic Pleirum Deluge 
Svstems arovide DEFENSE-IN-DEPTH urotection of the filters in the Filtered 
Exhaust Ventilation Systems from ignition and burning as a result of larger than 
aialvzcd facilit7: h s  that occur in ventilated areas. 

The Buildinc 99 1 Filtered Exhaust Ventilation Svstem consists of a sin& stare of 
HEPA filters. A pfenum deluge svstenl inside the aienum consists of thrce 
~rimm subsystems: 1) an automatic dehm svstenr located upstream of the 
plenum demister screen that is  actuated bv anv of the pftnum heat detectors 
repisenna 190°F; 3 a denlister screen located upstream of the HEPA filter stwe, 
and 3) a manual defuge mscem located after the demister screen but before the 
HEPA filter stw c. The build in^ 985 Filtered Exhaust Venaation System 
consists of m o  stages of HEPA filters and the plenum contains equivalent 
subsvstems to the Building 991 plenum. 

Revision 1 
September 1993 

A-65 I Buildins 99 1 Complex FSAR 
Appendix A 



BASES 

BA4CKGRO'L'KD 
(continued) 

The autornatic nortion of the plenum dduze svsterns provides a water curtain in 
front o f  the downstream deinister screen wlien actuated %%en omratinn as 
desiotied, the automatic delune system will create a water curtain thai is expected 
to cool the air in the plenum Drior t o  the air imnactina the WP.4 fitccr stagc(s) 
The cooled air ~ i l i  then begin to lower the H E P A  filter temperaturf to protecc the 
filters fioni i&ioii. TTrc automatic deluge sDray ma): also cool hot ernbcrs and 
tlvinrr brands before thev reach the HEPA filters. although the svsteni ws 
designed for air cooling d e r  than particulate cooIinz. lfthe automatic deluge 
salve &Is to open, a ca~abilitv exists for manual operation o f  the automatic 
deluge systcrn by ouetrine a manual vdve in an automatic deluge vdve hvuass 
line These hwass line manual valves are located in the basement of Bujtding 991 
for the Building 991 uienum and in Building; 985 for the Building: 985 plenum 

A seuarate manual ulenum deluge svstern esists for each uleniini. If actuated. the 
manual Dortion of rhe ~lenum deiuae svsten Drovides mrav directly onto the 
HEPA filters. The manual deluee wrav and filter wetting will extinguish any 
filter fires that have been initiated hv high temperatures, hot enibers or flying 
brands. Additionallv- the SDXW may cool hot embers and f l y 5 0  brands Drior to 
their imuact on the filters. Studies have shom that direct werting o f  a .mge of  
HEPa4 filtration in an active ventilation swtein is likelv to fail the filters. The 
filter f.8ilure occurs due to u l u ~ i n g  of the filter bv soaked uarticuiates (effectively 
stoDuiiisz ventilation). bv  arti id Diuaginr causing; media f5ihx-e. or bv dircct sumy 
damage. In Building 985. rnuftide stages of HEPA filtration exist in the denurn, 
therefore. the sxrificc of the first stwe of  filters due to wetting is more desired 
dim the imition of  the first stage of filters with subsewtent potential for fire 
prouagation to the second w e .  However. &e B~dding 991 roofolenum onlv has 
a single w e  of filters and the decision to manuallv actuate the deluge system 
reauires assessing the likelihood of filter ignition if the manual suray is not 
actuated ~.ersus the Iikeiv Eailurc of the stme from wetting if the manual de1uc;e 
svstern is actuated. For the Buildiiio 991 deniirn, the manual ulenum deluge 
svstern actuation vdve i s  located on the roof o f  Building 991, next to the plenum 
and a ulenum window dotmstream of  the filter stage. The manual olenwn deluge 
system actuation vdve for the Building 955 is located in Buildinn 985. 

Functional Derformance and maintenance expectations are esmblished for these 
systems in Site procedures, which are based on accepted industrv standards such 
as NFPA 25. irzsr>eciicm, Teshng and Maintenance of Water-Baseti Fi I'F 

Protection .S~.vftvx (Ref. A-1). NFPA 72. Abriolzal Fire Alarm Code (Ref. A-2). 
arid NFPA 13. Sk-m&rti fbr the Instdintion of Sprinkler Systenrr (Ref. A-31. 
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BASES 

APPLICATION 
TO SAFETY 
ANALYSIS 

The Automatic Plenum Deluge Svstems supnort the Filtered Exhaust Ventilatiori 
Svstenis bv providing protection ofthe HEPA filters diirhg resyonsc to fires. 7122 

FEVS is a recognized control credited to mitigate the public and collocated worker 
radiolorjcal dose conseaumces for several dominant Dosculattd accident scenaios 
as i n d i m d  in Chwter 5. ,krfetv Stnicfiires, Swtenls. aid Cumrionenfs. o f  the 
FSAR. 71rc control was not credited as uart of  the accident andvsis presented in 
the FSAR-suu~ortinn Nuclear Saiktv Teclrnical Report fiSTR). Rather. the 
control was identified and crcdited as  art of the dominant accident scenario 
discussions in the NSTR and in Chapter 4. Hazard and Accidmzt Anrrlwzs 
Summan- of the FSAR. The single stage of HEPA filtration is credited with 
accident scenario mitigation for most operational event scenarios. - 
The Autoniatic Plenum Deluge Svstems are a DEFEYSE-IN-DEPTH mitivative 
feature for filter Drotection in remonse to lme faciliw fires. IXe internal facility 
fires evaluated in the s d i  analyses onlv deal wirh 1 M W  and 2 hlu’ fires which 
m i l l  not challenve the ventilation srstems and filters. Laz cr fires would have to 
occur in order to reach plenum temperatures in excess of 19W’F and achmte the 
Autotnatic Plenum Deluw Svstems. A potential docs esist for hot embers and 
flvinrr brands from analvzcd fires to be cautured bv the filters and create the 
potential for filter imition. but the likelihood of this event is considered to be low. 
In this situation. the deluw system would onlv be actuated rnanuallv and onlv if 
filter imition was observed or felt to be imminent. and the filter mxxtinrfloss issut? 
would influence the decision to use the svstem. Therefore- the likelihood of the 
actuation of this svstem. either automaticaZfv or m m d l v .  is considered to be low 
As such. the systcrn is not credited in the s a f h  analyses and onlv serve as a 
DEFEME-LV-DEPTH mitigative feature for a uotential mitigation o f  low 
likelihood events. 

LCO 3.3 The BUILDING991 COMPLEX Automatic Plenum Deluge Svstenis shall be 
OPER4BLE. 

For the Automatic Plenum Deluge Svstems to be OPERABLE. the ststenis mus? 
be CaDable of  automaticallv or nianuallv suoulvino cooling and/or pietting water 
mray inside the W S  olenums. The svmms must be cauable of detecdino hi& 
temuemtures in a vzntilation svstem Dlenum and automaticallv openine a de lu~e  
svsteni salve. The systems must dso provide a capabilitv of ~i‘muall~ bwassing 
the automatic deluge d v e  and o f  manuallv acttiatinr the filter direct sumv portion 
of  the svstem. 
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BASES 

APPLICABILITY J l i s  LCO is applicable to the Buildina 99 I Fiitered Exhaust Ventilation System 
pferrum at ail rimes. This LCO is Czso applicable to the Building 985 Filtered 
Exhaust Ventilation Svstem ulcnun at a11 times if the Buildinn 9115 Filtered 
Exhaust \'entilation Srscen is intznded to be used. Ifthe Building 985 FE1T.S is 
taken OUT-OF-COhlMISSION or is olaced in an OUT-OF-SERVICE 
confirtuation with no intention of reusiw the svstem. the LCO i s  iro lonccr 
a d c a b l e .  

REOC?ED LCO 3.3 Will not be inet i f  the Automatic Plenum Deluge System is not 
ACTION A. I OPERABLE in the Building991 FEVS olcnum. The absence of the d d u ~ e  

svstem function in the Building 991 FEVS plenum provides the potential for a 
lml faciiitv fm to imuact the Building 991 FEVS filters. 17re Autorn'2tic Plenum 
Deluge Svsem functions to coot the air enterino the D~~XIU.III and/or to su~uress 
hot embers and f lyha brands fiom igniting the HEPA filters. Without the deluge 
function. the likelihood of larqe f i ~ ~  in the facility imuacting thi: filters in the 
plenum is increased. The fBcilitv is still Drotected if the likelihood of firc 
initiation is decreased sufficientlv to oEset the increased liketihood of large fires 
imuacting the HEPA filters. 

If the Automatic Plenimi Dduw System is not OPERABLE, the facilitv shall 
terminaxe all hot work beinn conducted in the AFFECTED AREAS within 
two-hours. The termination of h o ~  work (i. e.. suddhedflame uroducinn work) is 
a measure to reduce the likelihood of fire initiation in the facilitv. The termhation 
does not rephe the fitter urotection hnction of the ,Jutornatic Plenum Deluge 
Svstem but attempts to maintain an equivalent risk bv reducing fire fieauencv 
Thc termination o f  hot work does not prsclude fire initiation. Energized electrid 
svstems in the facility alu~avs haw thc Dotentid to initiate fires. Therefore. 
REOUIRED ACTIONA.2 is identified to emedite the restoration of the 
Automadc Plenum Deluge Svstem. 

The two-hour COMPLETION 'ITME associated with the termination of hot work 
provides adequate rime for facilitv management to infomi the workers of the 
ncruired termination and for the workers to safelv terminate the work. The 
terminatioii of these activities does riot neeate anv ih watch requirements 
associated with the orinitial actixitv. That is. if the hot work pemiit stiDukitited a 
continuous fire watch for eight hours to monitor eauiument while it is cooJing. th;: 
termination of the activits would not relax the Rauirement for a continuous fire 
watch. 

The two-hour COMPLETION TIME does not result in undue risk due to the 
already continuous inonitorb of the activities bv the workers involved in the 
activities However, the REOUIRED ACTTON to terminate all hot work in thc 
AFFECTED AREAS is exmctcd 10 be inmImxnt;:d as soon as reasonabit 
achievable. even if this is sianific'antiv less than the assimed COMPLETIOK 
TIME. The two-hour COMPLETION ITME should not be used for operational 
convenience. 
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BASES 

REOUIKE E> LCO 3.3 will noc be met if the Automatic Plenum Deiuw Svstem is not 
ACTION A.2 OPERABLE in the Building 391 FEVS Dlenuin. The abseiiccz of the deluge 

svstem function in the Building 99i FEVS plenum pro.;ides the potential for 3 

large faCi1it.i. fire to ininact the Building 991 F E W  filters. The Automatic Plenum 
Deluge Svstem functions to cool the air entering the denum andior to suppress 
hot ernbers and flving brands from igniting the HEPA filters. Without the deluge 
function. the likelihood of large fires in the facility intDactiw the filters in die 
plenum is increased. The facility is .still urotected i f  the d d o n  of  the not 
OPERABLE confieuntion is decreased sf icientlv to offset the increased 
likelihood o f  large h s  imuacting the HEPA fdters. 

If the Automatic Plenum Deluge Svstem is not OPERABLE. the facility shall 
restore the function withim 45 days. The restomion of the fiiint+ou within 3 

limited time Deriod is a measure to limit the likelihood of  fire initision in the 
facilitv imDacting the HEPA filters. REOLWD ACTION A.l is  identified to 
Educe the likelihood of Ime f i ~  initiation during, the time taken to restore the 
Automatic Plenum Deluge Svstem. 

The 45 dav COMPLETION TIME associated with the rzstoration of  the plenum 
deluge function provides adequate time for faciliw manaeenient to repair maw of 
the delwe wstem Gled confieurations. Readilv available spare uar~s can be 
obtained and simule remidmaintenance actikities can be conducted within the 
45 day ueriod. 

The 45dav COMPLETION TIME does not result in undue risk due the low 
likelihood of the Automaric Plenum Deluge Svstem ever beinn needed or used 
Fires large enough to imuact the filters in the ventilation system are not considered 
to be credible in the sdetv analysis: however. the delwe svsteni is included as 3 

mitigative featzlre to Drovide DEFEVSE-IN-DEPTH Droixtion against the 
possibilitv of manahzed situations leadinp to a i a e  fire. In addition. the 
possibilitv of hot ember and fl\ins brand ca~ture bv the HEPA filters during 
smaller fires does exist. Therefore. the duntion of time for the function beine not 
OPERABLE should be limited and is set at 45 days due to the lower likelihood of 
svstern use. D ~ C U I ~ I ~  given the termination of hot work as rewired in 
REOLrLRED ACTION A.I. However, the REQUIRED ACTION to restore the 
hction is expected to be achieved as soon as reasonable. even if this is 
significantly less than the assigned COMPLETtOK TIME. The IS dab 
COMPLETIOX TIME shodd not be usttd for operational convenience. 
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BASES 

REO UIRED 
ACTIONB 1 

The Building 985 exhaust ventilation svstem f i l t ~ ~ t i ~ ~ i  capabilitv is o ~ i h  necrssan' 
ifthe system is being used. Tlic 5uildine 985 exhaust ventilation system erovides 
an additional exhaust path from the facih bevond that resdtiiia from operatiori 
of the Building 991 exhaust ventilation svscem. If the Bidding 985 Automatic 
Plznum Deluve Svsteni i s  not OPERABLE. the facilits. shall stop opzration of the 
Building 985 exhaust ventilatioii svsteni main exhaust fats within hio hours 
Terminatiori ofthe f$n use will rierrate the need for a system to Drotcct die HEPA 
filtration in the Buildinn 985 F E W  since the additional exhaust ~ a t h  from the 
facilitv provided bv the Buildin2 985 FEVS vi31 no longer exix Simificant 
aniounts o f  fire generated heat and particulates will not be dmwn into a ventilation 
svstem that is not onerating. This is an alternative REOUIRED ACTIOK to 
termination of  hot w70rk and restoration o f  the safetv function. 

The two-hour COMPLE-TIOX TIME associated ttith stoDDinP the Building 985 
exhaust fans provides adeauate time for facilie management to contact the 
appropriate workers to uerform the task. The REOUIRED ACTION to stop the 
Buildiua985 fans is expected to be implemented as soon as reasonabh 
achievable. even if this is sionificantlv less dim the assigned COMPLETION 
TIME. The two-hour COMPLETION "ME should not be used for operatronal 
convenience. 

REOUDRED LCO 3.3 will not be met if the Automatic f h u m  Delune System is not 
ACTION B2.1 OPEReLE in the Building 985 FEVS pleniii. "lie absence of  the deluge 

svstem fimctioii in the Building 985 FEVS D~CZWII provides the potential for a 
large faciliw fire to impact the Buildine: 985 FEVS filters if the FEVS is beins 
used. The Automatic Plenum Dzlugt System functions to cool the air enterinr! the 
plenum andor to suppress hot embers and flviing brands from imitine the HEP.4 
filters. Without die deluge function, the iikelihood of  1arc.e fires in the %ciIin 
irnnactinn the filters in the denum is increased. The E3ciliw is still protected if 
the likelihood of fire initiation is decreased sufficiznth to offset the increased 
likelihood of lame fires impactinn the HEPA filters. 

Ethe Automatic Plenum Deluge Svstem is not OPEK4BLE. the facilitv stid1 
temunate all hot work being conducted in the AFFECTED AREAS nitflin 
nvo-hoim. The termination of hot work (ie. sDark;hear/flame producing work) IS 

a measure to reduce the likelihood o f  fire initiarion in the facilitt-. The terminawn 
does not d a c e  the filter protection function o f  the Automatic Plenum Deluge 
Svsteni but attemDts to maintain an equivalent risk bv reducing fire freauenc\ 
The termination o f  hot work does not Dreclude fire initiation. Energized c l e ~ t n a l  
systems in die facifitv always have the potential to initiatr: fires. Therefor:, 
REOUIRED ACTION B.3.2 is identified to expedite the restoration of ri;: 

Automatic Plenum De1ug;c' System 
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BASES 

REOUIFED 
ACTION B.2.1 
(continued) 

?he two-hour COMPLETION TIME associated with thz tznniriation of hot wri, 
provides adequate time for facilih; matiaemcnt to inform the workers of the 
reaujred tenniiiation and for die workers to safelv terminate tlic work The 
termination o f  these activities does not negate any fire watch requirements 
associaxed with the oripinal activity. That is if the hot work Demit stiuulattzd a 
continuous fire watch €or eight iioun to monitor equipment whik it is cooling. thc 
teminatioii of  the activitv would not relax the requireineiit for a continuous fire 
- watch. 

"he two-hour COhIPLETIOX TULE does not result in undue risk due to tk 
alreadv continuous monitoring o f  the actit-ities bv &e worken involved in thc 
activities. However. the REOUIRED ACTION to terminate all hot \%ark in the 
AFFECTED AREAS is expected to bc imulemented as soon as reasonably 
achievable. even if this is significantly less than the assimed COMPLETION 
TIME. The two-hour COMPLETION TIME should not be used for ouerational 
convenience. 

REOurRED 
ACTION B.2.2 

LCO 3.3 will not be met if the Automatic Plenum Defwe Systzm IS R O ~  

OPERABLE in the Building 985 FEC'S Dlenutn. The absence of the dclwc 
sstm fuiicuon in the Building 985 FEVS plenum Drovides the Dotentid for 3 

large fkcilitv fire to irnDact the Building 985 FEW filters if the FEVS is beinq 
used. The Automatic Plenum Deluge Svstem bctions to cool the air entering the 
plenum andor to sumress hot embers and flving brands from igniting die HEPA 
filters. Without the deluge function. the Iikeliood of lave fires in the f a d m  
imDasxhs the filters in the DIenum is increased. The f$Cilitv is still urotected if 
the duration o f  the not OPERABLE configuration is decreased sufficiently to 
offset the increased likelihood of lame fires im.tlacIing the HEPA fdters. 

If the Automatic Plenum Delwe Swtem is not OPERABLE. the facility shall 
restore the hc t ion  within 45 days. The restoration of the fiinction within 3 

limited time period is a measure to Limit the likelihood o f  fire initiation in thc 
facilitc. inlDactine the HEPA filters. REOUIRED ACTION 8.2.1 is identified to 
nduce the likelihood of Iaree fire initiation during the time taken to restore the 
Automatic Plenum Deluge System. 

The 45 dav COMPLETION TIME associated with the estomion of the plentm 
deluge function Drovides adequate time for facilitt. management to repair m m c  ot 
die deluoe svsteni &filed coniiwrations. Readily availabie ware  arts can bc 
obtained and simple rwairiniaintenmce actit-ities can be cmductcd within th: 
45 day Period. 

Revision 1. 
Soptembcr 199? 

A-7 1 Building 991 Complex FSAR 
Appendix 4 



BASES 

REQUIRED 
ACTION B.2.2 
{continued) 

T'hc 45 dav COMPLETION TIMME does not resulr in undue risk due the 10% 
likelihood o f  the Automatic Plenum Deluge Svstenl ever heina needed or uscd 
Fires lawe enowh to impact the fiiters in the ventilation system are not considcred 
to be credible in the safety analysis. however, the deluge system is included as a 
mitigative f e a r s  to provide DEFENSE-IN-DEPTH protection wainst die 
possibility of unanalvzed situations ieadina to a large fire. hi addition. dic 
possibilitv of hot ember auld tlvinr brand ca~ture bv the HEPA filters during 
snlaller fires does exist. Therefore. the duration of time for the hnction being not 
OPERABLE should bit limited and is set at 45 davs due to the lower likelihood o f  
svsteni use, ~articularly eiven the tcmination of hot work as required in 
REUUIRED ACTION €3.2.1 However. the REQUIRED ACTION to restore the 
function is emected to be achieved as soon as reasonable. even if this is 
sionif iat lv less than ths asinned COMPLETIOK TIME. The 45 day 
CO-MPLETIOK TIME should not be used for ooeratiord convenience. 

~ ~ ~~ ~~~ ~~ ~~ - ~ ~ ~ ~ 

REO'LrIRED LCO 3.3 will not be met if  die Automatic Plenum Deluge System is not 
ACTION C. 1 OPERABLE in either the Buildiiio 991 FEVS alenumi or the Building 985 FEVS 

plenum, i f  the ventilation svscem is being used. The absence of the deluge system 
function in either Fm7S alenum provides the Dotentid for a large facility fire to 
imDact the conesDotrdinr FEVS filters. The Automatic Plenum Deluge Sys?;tcm 
fimctions to cool the air entering, the alenimi and/or to sua~ress hot embers and 
flvine; brands from imitinr the HEPA filters. Without the deluge function. the 
likelihood o f  l m e  fires in the ficilitv i m u d n a  the filters in the olenum IS 

increased. The facilitv is still protected if the duntion of the not OPEMBLE 
confiauration is decreased slifficienrlv to offset fie increased likelihood of larrzc 
fires imaactinp the HEPA filters. 

If the htornatic Plenum Deluge System is emected to be or is not OPERABLE 
for more than 35 days but less than 121 daw. the facilitv shall submit an actmn 
plan and schedule for systcrn restoration to the DOERFFO within 35 daw o f  thc 
entn into CONDITIOK A or B. If the system is emected to be not OPERABLE 
for more than 120 davs. REQUIRED ACTIOK C.2 should be performed. TItc 
action D I ~  shall: 

{ I )  characrerize the deficiency; 
(2) sate the cffect o f  the deficiency on the FSAR required safcti 

function; 
43) ddrzss the collective sirznifiace of the deficiencv with ocher 

existinn facilitv conditions (2 9 - c m n t  JCOs. discovenr issues, ether 
equipment with degraded safe@ functions): 

14) define actions that have been taken to etisure and maintain a safe 
faciliw confivuration; 

(5) Drotide die renair scratew and schedule in su%cient detail to 
establish critical Dath milestones (e.?. - receioc of repfacement pans. 
vendor availabbilitv) 

Revision 1 
%ternher 1999 

A-72 Building 991 Complex, FSAR 
Appendix A 



BASES 
~ ~ ~~ ~ ~ 

~ 

REWIRED 
ACTION C.2 

LCO 3.3 bill not be met if the Automatic Plenum Dzlul~t Svstsm is not 
OPERABLE in either the Buildiw 991 FEVS p l e [ i ~ ~ i  or the Building 985 FEVS 
plenum. i f  that ventilation svstern is beilia used. ‘fie absence o f  the deluge 
system function in h e  either FE’i:S denurn nrovides thc Dotential for a lars 
facilitv fire to impact the corresponding FEVS filters. The Automatic Plenum 
Delune Svstem h ~ t i o n s  to coo[ the air enterin- the Dienun and/or to SXDDRSS 

hot embers and f l ~ i n ~  brands from ignitine the HEPA filters. Without the deluge 
fimction. the Iikelihood o f  large fires in the fkciEtv imuactinv the filters in the 
plenum is increased. The facility is still protected if the duration of  the not 
OPERABLE coifiguration is decreased sufficientlv to offset the increased 
likelihood of  laroe fires irnnacting the HEPA filters. 

In the event that either of the Automatic Plenum Deluge Systems are not 
OPERABLE for an extended time ueriod, a justification oftvhv the hifin7 maT’ 
continue to ouerate h that confimraiion shall be developed. The time at which 
concern exists over the duration of the not OPERABLE svstem has been set at 
120 davs. The form of the iustification for operations bevond the 120 b v s  is a 
- JCO. 

If the -4utomatic Plenum Deluge Svsteni is expected to be or is not OPERABLE 
for more than 120 dam. the facilitv shall submit a JCO to the DOERFFO within 
120 days o f  the entn into CONDITIOE A or B. The JCO can be submitted 
within 45davs of entering COXDITIONA or B in lieu of performing 
REOUIRED ACTIO3 C.1 if it is known that the not OPERABLE confiPuration 
will exist for more than 120 days. 
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SK4 3.1 Thc verification of the comct positioninr of  ulenum deluge svstem valves in thz 
Buildinlz 991 Deluae Svsteni arid in the Building 985 Plcrluni Delu~re Svsteni if 
the corresuondina ventilation svstern is intended to be used assures. in part. the 
OPERABILITY of the Automatic Plenum Delune Systems. The SR to verifv 
valve positioning on a monthfs intend satisfies several o f  the rcquirements found 
in NFPA 25. If SR 4.3. I is not met. entw into LCO CONDITION -4 or LCO 
CONDITION B is exizcted. depending on which system i s  deficient. 

SR 4.3.2 The perfomtance o f  an overheat detector and automatic deluge value test of  the 
Building 991 Deluge Svsem and of the BuiIdina 985 Plenuni Deluge Srstem if 
the corresuondinp ventilation system is intended to bi: used assures. in part. the 
OPERABILITY of the Autotnatic Pfenutn Deluoe Svstcins. ’The SR to test the 
svstems miiallv sarisftes, in nart, requirements found in NFPA 25 and NFPA 73. 
If SR 4.3.2 is not met, entm into LCO CONDITION A or IC0 CONDITION E? is 
emcted. devendinrr on which systcm is deficient. 

As stated in the BASES of LCU 3.3. the Automatic Plenum Deiuae Svstenis are 
DEFEKSE-IX-DEPTH svstems and are not credited controls in the safets 
aridvsis. Arnuments have been made that the size fire needed to yield exhaust 
ventilation svstem air temwratures in excess of 1YPF (the heat detector setpoint 
for the actuation of the automatic Dortion of the deluge systems) is not considered 
to be credible. Howevcr. the system is to be maintained in its current 
configuration (i.e.. not &owed to dc&e any M e r  than its cumnth realized) 
as added assurance for protection of the HEPA filters against die imDacts o f  laroer 
fires than those maivzed in the safetc. mdvsis. Full comuliance with NFPA 
requiremena is not emected or necessm because of the low likelihood of svstem 
actuation and need. 

The testabilitv of the h a t  detectors of the Buildino 991 Automatic Plenum Deluge 
Svstem has demded since initial installation. The three denurn intrike dum each 
have three heat detectors equally swzced around the dud. The testing ‘wpmtus 
for some of the nineheat detectors (at writinp. five of  the nine) is no longer 
available due to cable exposures to the elements over the years. At least one heat 
detector in each intake duct is testable. The adeauacv o f  this confimTion for a 
credited s d d ~  svstem would be questionable since a single heat detector in thc 
intake duct niav not be able to detect dill situations of  hiah intake duct air 
remmmtures (i.e.. the heated air mal‘ ‘%ue” a wail of the duct rather than mix 
\iddine: lower air temperature nadinrrs bv a heat detector outside ofthe heated ax 
stream). A credited safe& svstem would =quire full testing of  the svstern. 
inrludinn all heat detectors in the svsteni. 
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SGRVEILLAXCE REUUIREhfEXTS BASES 

SR 4.3.2 
(continued) 

Due EO [he expectafion that the automatic portion of the svstem will never bz 
needed or acaated (regardless of the heated air orientation in the duct) based on 
credible fire scenarios, manual actuation of the Building 9?1 pfenuni d e l u g  
svstern is the urimarv means of system actuation. For large fires, the fire 
suuuression svstem in the facilits will actuate and provide signals to the Fire 
Dispatch Center instigating Fire Dewrtnient resvome. The Firc Department 
manual actuation of the delupe system would be based on visual observations of 
plenum conditions and filter m e  behavior which do not rewire tt'mperaturc 
indication. 

If the fire supuression svstem flow alarm does not actuate due to lack of 
sutwression system remonse or alarm fbilure. the Fire Department would not 
necessarilv h o w  about the fire and manual actuation o f  the deluge svstem would 
not occur. Howwer. it is expected that the deluge system would also fa1 to 
operate if the fire suuuression svstem actudlv Wed, evm if automancallv 
actuated (2.e.. dominant failure mode of  fire sutmession svstem and flow alarm IS 

loss of  water suuulv which would also impact the deluge svstem). Loss o f  the 
flow alarm but ooeration o f  the fire suporession system -iv?ll furtlier reduce the 
likelihood of lac. tires capable of imuactinn the Dlenum. eliminating che need for 
the deluge system. 

In summaw. from the standpoint of  the TSRs and this deluge svstem SR. the 
existing confimrration of the Automatic Plenum Deluge Svstems is exuected to be 
maintained, even though full coinuliance with NFPA reauirements ma\. not bc 
met. Current degradation of  the deiune svstems ureventin~ full testing of  the 
mstem heat detectors is acctmtable and does not result in a Wwe to me& this SR 

SR 4.3.3 ?he werformmce of a s~rav nozzle flow tesc of the Building 991 Deluge System 
and of the Building 985 Plenum Delwe Svstem if the womsmndinq ventilation 
svsteni is intended to be used assures. in om the OPER4BILITY of tty 
Automaric Plenum Delwe Svstems. The SR to tea the flow once even 
three years satisfies. in  part. reauirements found in NFPA 25. I f  SR 4.3.3 is not 
met, entry into LCO COXDITION A or LCO CONDITIOY B is exwc t4  
dcuendinp on which ssstem is deficient. 

As stated in the BASES of LCO 3.3. ths Automatic Plenum Delune Svstems arq 
DEFEXSE-IN-DEPTH svstems and are not credited controls in the s d h  
andvsis. Arguments have been made that the size fire needed to vield exhaust 
ventilation svstem air temperatures in excess of 1 W F  (the heat detector seminf 
for the actuation of the automatic portion of the deluge svstems) is not considcrcd 
to br credible. Howwer. the svstzm is to be maintained in ia cumnt 
configuration ji.e.. not allowed to deende an\: hrther than its cumntlv realized) 
as added assurance for uroxectioti of the HEPA filters against the irn~acts of l a c !  
fires than those anahzed in the safetv anal?-sis. Full compliancz with NFP.4 
reouirements is not emectcd or necessan~ because of the low likelihood of SY stem 
actuation and need. 
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SURVEILLANCE RE 0 UIREMENTS 3A SE S 

SR 4.3.3 
(continued) 

Tnz iapabilits to obsemz sprw patterns of the autornatic portion of the delugz 
svsteni in the Buildin,% 991 is significantlv imuaired due to the close uroxirnitv o f  
the filter stage to the pleiium wall. That is, the inlet plenum wall is very closc to 
the filter stare blocking view of some of the mray nozzles due to limitations of 
line of sit&. Also, nozzle spmvs near observation DOITS degrade the sisibiiitv of 
die smav for nozzles hrtSier away fiom the observation wrt. The adesuacv of  this 
confiaraxion for a credited safety svstem would be auestionable since nozzle 
s ~ r a v  uattems for some DOII~ORS of the plenum rnav not mitigate high air 
temperature or hot ember and flying brand im~acts  on filters 6.e.. certain areas of 
the filter stage mav not be cooled or Drotected wainst hot particulates). h crcdited 
safetv system would require MI observation of the svseni SDEW nozzle Datterns 
over the entire Dlenum. 

I 

Due to the esvectation that the automatic nortion of the svstem dl never be 
needed or actuated based on credible fire scenarios. manual ~ t u a t i o ~  of the 
Building591 plenum deluge svstem is the urimarv m e m  of svstem actuation. 
The Fire DeDrutment manual ac3tiation of the deluee svstem would be based on 
visuat obsemations of filter stage behatior at the roof observation port. Ttic 
manual delune  ort ti on of the system (SDEWS dowmtream of the demister and 
dinctlv onto the filter stage) is the onfv uart of the svstem capable of beins 
actuated from the roof. If it is decided to use the manual deluee portion of the 
svstem. the S D ~ V  Datterns of the autoniatic deluge wsem nozzles are not relevant 
since thev are not used in that situation. The testing of the manual deluge SPEW is 
not apurooriate due to the damage caused bv wetting the filters. 

In summarv, from the standmint of the TSRs and this delune svstem S R  the 
existinn configuration of the Automatic Plenum Deluge Svstems is exoected to be 
maintained, even though full C O I I ~ D ~ ~ ~ C Z  with NFPA reauirements mav not be 
met. Current inability to observe the entire wrav natrerns of the automatic portion 
of the deluge svstem is accentable and does not result in a failure to meet this SR. 
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5 ADMINISTRATIVE CONTROLS 

5.0 GENERAL APPLICATION 

AC 5.0, General Application, only applies to individual failures against CREDITED 
PROGRAMMATIC ELEMENTS in AC 5.1 through AC 5.5 and does not apply to other 
aspects o f  SMPs. All other Safety Management Programs are evaluated through 
self-assessments conducted in accordance with the Site Integrated Oversight Manual and 
tracked, trended, and corrected in accordance with the requirements of  the specific 
Safety Management Program (Le., Radiological Improvement Reports, Criticality Safety 
Infractions, or Occurrence Reports). 

5.0.1 ACs Shall Be Met At All Times 

I Administrative Controls (ACs) shall be met at all times, unless otherwise specified. 

AC deviations may occur at three levels: individual failures, programmatic 
deficiencies, and AC VIOLATIONS. 

5.0.2 AC Individual Failure 

. Individual failures to comply with a CREDITED PROGRAMMATIC ELEMENT of 
an AC, which are isolated and not systemic in nature, do not constitute non-compliance 
with the AC. Individual failures, deemed to be systemic in nature, are addressed under 
AC 5.0.3, AC Programmatic Deficiency. 

An individual failure o f  an AC limit and its action statement is an AC VIOLATION. 
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5.0.3 AC Programmatic Deficiency 

The CREDITED PROGRAMMATIC ELEMENTS in each AC are the standards by 
which the adequacy of the AC is assessed. The programmatic ACs may be 
implemented by specific Site Integrated SMP elements or through a building-specific 
program. 

An AC programmatic deficiency occurs when: 
a. Facility management can not demonstrate that an adequate administrative and 

physical infrastructure exists to implement each programmatic AC; 
b. Facility management can not demonstrate that the infrastructure has been 

reasonably implemented to meet the programmatic ACs; or 
c. Facility management can not demonstrate that appropriate measures have been 

taken to address recurring individual failures to meet the programmatic ACs. 

An AC programmatic deficiency shall require the following actions: 
a. Notify DOE-RFFO of the programmatic deficiency in accordance with 

Occurrence Reporting requirements; 
b. Conduct a root cause analysis to identify the corrective actions to ensure future 

compliance with the AC requirement and prevent recurrence; 
c. Inform DOE-RFFO of root cause analysis and corrective actions in accordance 

with Occurrence Reporting requirements; and 
d. Implement corrective actions. 

5.0.4 AC VIOLATION 
An AC VIOLATION occurs when: 

a. Planned corrective actions for a programmatic deficiency are not fully 
implemented; 

b. The same programmatic deficiency occurs within one year of the initial-systemic 
safety concern; 

c. An AC limit and its action statement are not met; or 
d. Failure to perform an AC specified SURVEILLANCE REQUIREMENT within 

the required frequency. 
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5.0.4 Upon identification that an AC VIOLATION exists, the following actions are required: 
(cant) 

a. Ensure a safe facility configuration for violations associated with specific 
controls or restrictions (i.e., suspension of operations in the affected areas); and 

b. Notify DOE-RFFO of the VIOLATION in accordance with occurrence reporting 
requirements. 

5.0.5 AC 5.0.5 establishes an exception to mandatory compliance with requirements in the 
ADMINISTRATIVE CONTROLS when designated SSCs or areas have been OUT OF 
COMMISSION in accordance with the conditions specified in the TSR definition 
section. OUT OF COMMISSION SSCs or areas may be considered to be 
administratively removed from the BUILDING 991 COMPLEX and no longer subject 
to the TSR requirements. 
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5.1 

5.1.1 

5.1.2 

5.1.3 

ORGANIZATION AND MANAGEMENT 

Requirement for Organization and Management 

A minimum staff shall be in place to ensure operation within the controls defined in the 
TSRs. Lines of authority, responsibility, and communication shall be established and 
defined down through the Facility Manager, including safety and operating organizations 
important to ensure safe operation. 

CREDITED PROGRAMMATIC ELEMENTS 

The program shall include the following CREDITED PROGRAMMATIC ELEMENTS 
a. The lines of authority, responsibility, and communication are documented and 

updated, as appropriate, in the form of organizational charts, functional 
descriptions of departmental responsibilities and relationships, and job 
descriptions of key personnel positions, or in equivalent forms of 
documentation; and 

b. The minimum staff is the number of qualified personnel 
(e.g., managers/supervisors and operators), necessary for facility safety. The 
minimum staffiig level is maintained as follows to ensure the facility is 
operated within the analyzed safety envelope: 

Specific Controls or Restrictions 

The BUILDING 991 COMPLEX shall have a process to assure adequate stfling during 
the performance of Special Nuclear Material (SNM) and waste handling activities, during 
storage/facility maintenance operations that couid effect the safety envelope, and during I 
non-working hours. Adequate staffing includes having: 

1. RCT support shall be provided as required by the Radiological Work Permit 
whenever BUILDING 991 COMPLEX SNM or waste handling activities occur 
or whenever storage/facility maintenance operations requiring a RCT are 
performed; 

2. The Facility Manager or designee shall be on duty whenever SNM or waste 
handling activities occur or whenever storage/facility maintenance operations&! , 

could effect the safety envelope are performed; 

3. The Facility Manager or designee shall be on call during non-working hours, and 

4. Criticality Safety personnel shall be on call at all times for response to and 
assessment of incidents or discovered conditions involving fissile material. 

The Fire Department skdl be available to respond to fires in the Building 991 Comptev 
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APPLICABILITY: Adequate staffing for the BUILDING 991 COMPLEX is 
applicable at all times as stated above. 

8 

1 .  The minimum designated 1. Restore staffing to minimum requirements. 
staang is not maintained. - OR 

2.1 Make appropriate notifications within the 
facility and the Site Shift Superintendent. 
AND 

2.2 Terminate affected operations. 

ACTIONS: 

4 hours 

4 hours 

4 hours 

1 CONDITION 

I 

2. XotScation that the Fire 1 .  Tenninate all hot work in the BUZLDISG 991 
D a m e a t  does not have COMPLEX. 
millimm StaffinE muired to a 

1 REQUIRED ACTION 

4 horn 

COMPLETION I TIME 

reswnd to B fire in the 
BUILDING 991 CO-WLEX 

~ 

2. SUSPEND OPERATIONS in all .AFFECTED 4 hours 
AREAS. 
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5.2 

5.2.1 

5.2.2 

INVENTORY CONTROL AND MATERIAL MANAGEMENT 

Requirement for Inventory Con troi and Material Management 

A program shall be established, implemented and maintained to protect NUCLEAR 
MATERIAL and radioactive material, and to control storage configurations, locations 
and quantities in accordance with the limits analyzed in the hazardaccident analysis. 

CREDITED PROGRAMMATIC ELEMENTS 
The program shall include the following CREDITED PROGRAMMATIC ELEMENTS: 

a. Configuration, location, and quantities of NUCLEAR MATERIAL (excluding 
holdup) are controlled (e.g., quantity per container, storage location, stack 
height); 
NUCLEAR MATERIAL (including fissile solutions if applicable) is packaged 
and stored in Site approved containers; 
Inspections are performed to detect degradation of NUCLEAR MATERIAL 
containers; and 
Containers (e.g., drums, piping, bottles and tanks) that require venting and 
purging are identified, and venting and purging (if required) are performed 
where hydrogen generation is possible. 

b. 

c. 

d. 

5.2.3 Specific Controls or Restrictions 
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AOL 1 POC and waste containers received at and stored in the BUILDING 991 
COMPLEX shall meet on-site transportation requirements. Wooden LLW 
crates received at and stored in the BUILDING 991 COMPLEX shall contain 
plastic liners per Site procedures. 

POC and waste container integrity is a part of meeting the specifications. Ail POC 
and waste containers received at the BUILDING991 COMPLEX docks shall be 
verified to be compliant with this requirement either before shipment to the 
BUILDING 99 1 COMPLEX or at receipt. 

APPLICABILITY: At all times in the BUILDING 991 COMPLEX. 

ACTIONS: 

CONDITION 

1. POC or waste container does 
not meet on-site transportation 
requirements or wooden LLW 
crate does not contain a plastic 
liner when received. 

2. Discovery that POC or waste 
container does not meet on-site 
transportation requirements or 
wooden LLW crates does not 
contain a plastic liner while in 
storage'in the BUILDING 991 
COMPLEX. 

REQUlRED ACTION 

1. Segregate the non-compliant POC, waste 
container, or wooden LLW crate. 

Develop and begin implementation of an 
action plan defining necessary short-term 
compensatory measures and final 
disposition of the non-compliant POC, 
waste container, or wooden LLW crate. 

Bring the non-compliant POC, waste 
container, or wooden LLW crate into 
compliance or remove from the 
BUILDING 991 COMPLEX. 

2. 

- AND 
3. 

1. 

GND 

Segregate the non-compliant POC, waste 
container, or wooden LLW crate. 

Develop and begin implementation of an 
action plan defining necessary short-term 
compensatory measures and frnal 
disposition of the non-compliant POC, 
waste containery or wooden LLW crate. 

Bring the non-compliant POC, waste 
container, or wooden LLW crate into 
compliance or remove from the 
BUILDING 991 COMPLEX. 

2. 

AND 
3. 

COMPLETION 
TIME 

1 hour. 

24 hours. 

1 week. 

8 hours. 

24 hours. 

1 week. 
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AOL 2 SNM containers staged in the BUILDING 991 COMPLEX shall meet Type B 
shipping container certification. SNM containers shall only be staged in vaults 
in the BUILDING 991 COMPLEX. 

1 CONDITION 

1. SNM container does not meet 
Type B shipping container 

received. 
certification requirements when 

2. Discovery that SNM container 
is not stored inside a vault in 
the BUILDING 991 
COMPLEX. 

All SNM containers received at the BUILDING991 COMPLEX docks shall be 
verified to be compliant with this requirement either before shipment to the 
BUILDING 99 1 COMPLEX or at receipt. 

REQUlRED ACTION 

1. Remove the non-compliant SNM 
container from the BUILDING 991 
COMPLEX. 

1. Notify facility management of a SNM 
containexfs) outside a vault. 

Move the non-compliant staged SNM 
container into a vault or remove from the 
BUILDING 991 COMPLEX 

- AND 
2. 

APPLICABILITY: At all times in the Building 991 west dock and the vault areas of 
the BUILDING 991 COMPLEX. 

ACTIONS: 

L 
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AOL 3 Metal waste containers received at and stored in the BUILDING 991 
COMPLEX shall be vented. 

CONDITION 

1. Metal waste container is not 
vented when received. 

2. Discovery that metal waste 
conqiher is not vented while in 
waste container storage area in 
the BUILDING 991 
COMPLEX. 

All metal waste containers received at the BUILDING 991 COMPLEX docks shall 
be verified to be compliant with this requirement either before shipment to the 
BUILDING 99 1 COMPLEX or at recez)t. 

TIME I REQUIRED ACTION 

1. Segregate the unvented metal waste 1 hour. 
! container. I -  

- AND I 
2. Remove the unvented metal waste 24 hours. ! I  

1 
container from the BUILDING 991 
COMPLEX. I 

1. Segregate the unvented metal waste 8 hours. 1 
container. I 

I 
I 

2. Remove the unvented metal waste 72 horns. $ 1  

1 
I container from the BUILDING 991 

COMPLEX. 

APPLICABILITY: At all times in the BUILDING 991 COMPLEX. 
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AOL 4 The quantities of radioactive material in LLW drums and LLW crates received 
at  and stored in the BUILDING 991 COMPLEX shall not exceed 0.5 grams 
Weapons Grade Plutonium equivalent and 3 grams Weapons Grade Plutonium 
equivalent, respectively. 

The quantities of radioactive material in TRU waste drums and TRU waste 
crates received at and stored in the BUILDING 991 COMPLEX shall not exceed 
200 grams Weapons Grade Plutonium equivalent and 320 grams Weapons 
Grade Plutonium equivalent, respectively. 

The quantities of radioactive material in POC containers received at and stored 
in the BUILDING 991 COMPLEX shall not exceed either 1,255 grams Weapons 
Grade Plutonium equivalent or 200 grams (or Criticality Safety approved 
amount) fissionable material. 

All POC and waste containers received at the BUILDING 991 COMPLEX docks 
shall be verified to be compliant with this requirement either before shipment to the 
BUILDING 99 1 COMPLEX or at receipt. 

'APPLICABIL,ITY: At all times in the BUILDING 991 COMPLEX. 

ACTIONS: 

CONDITION 

inventory requirement when 
received. 

Revision 1 
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REQUIRED ACTION 

1. Terminate all container movements in the 
vicinity of the non-compliant container. 

Contact Criticality Safety to determine if 
the container is infracted if greater than 
200 grams fissionable material. 

- AND 
2. 

- AND 
3. Remove the non-compliant container 

from the BUILDING 991 COMPLEX 

COMPLETION 
TIME 

10 minutes. 

2 hours. 

If the container is not 
infiacted, withhi 
24 holm. 

OR 
K the container is 
infracted, per 
direction of 
Criticality Safety. 

A-86 I Building 991 Complex FSAR 
Appendis A 



CONDITION 

2. Discovery that waste container 
does not meet inventoq 
requirement while in storage in 
the BUILDING 99 1 
COMPLEX. 

REQUIRED ACTION 

1. Terminate all container movements h the 
vicinity of the non-compliant container. 

Contact Criticality Safety to determine if 
the container is infiacted if greater than 
200 grams fissionable material. 

AND 
2. 

AM) 
3. Remove the non-compliant container 

h m  the BUILDING 991 COMPLEX 

COMPLETION 
TIME 

10 minutes. 

2 hours. 

If the container is not 

72 hours following 
identifkation of a 
receiving facility. 

xthe container is 
infract& per 
direction of 
criticality Safety. 

infracted, \rithirl 

OR 

AOL 4 EXCEPTION 

The BUILDING 991 COMPLEX is assumed to initially contain one 55-gdlon waste drum with 
a quantity of americium that is higher than that expected from the decay of 241Pu in Weapons 
Grade Plutonium (WG Pu). This waste drum, identification number 84291, contains 208 grams 
WG Pu equivalent. It is assumed that no other waste drums containing more than 200 grams 
WG Pu equivalent are introduced into the BUILDING 991 COMPLEX prior to implementation 
of these TSRs. Removal of this drum from the facilitv is not reauired. 
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AOL 5 Wooden LLW crates stored at the BUILDING 991 COMPLEX shall be located 
outside of buildings, shall be located in areas covered by the Automatic 
Sprinkler System, and shall be located in compliance with Fire Protection 
Program requirements. No more than fifty (50) wooden LLW crates may be 
stored at the BUILDING 991 COMPLEX. 

The number of woaden LLW crates in the BUILDING991 COMPLEX shall be 
verified to be compliant with this requirement onceper week. 

APPLICABILITY: At all times in the BUILDING 991 COMPLEX 

ACTIONS: 

1 CONDITION 1 REQUIRED ACTION I CoYEFoN L 1 

1. Discovery that wooden LLW 1. Relocate the misplaced wooden LLW 8 hours. 
crate is located in an 
unapproved area of the 
BUlLDING 991 COMPLEX. 

crate to a compliant location in the 
BUILDING 99 1 COMPLEX. 

2. Discovay that the wooden 1. Remove the excess wooden LLW crates 72 h o w .  
LLW crate inventory l i t  ’ from the BUILDING 991 COMPLEX. 
requirement has been exceeded 
in the BUILDING 991 
COMPLEX following the 
weekly inspection. 

AOL 5 EXCEPTIONS 

The BUILDING 991 COMPLEX is permitted to have two (2) wooden LLW crates generated by 
the drum crushing activity in Building 984. 

The BUILDING991 COMPLEX is pennitted to have one (1) wooden LLW crate in 
Building 985. 

Empty wooden crates do not contribute to the total number of wooden LLW crates (50) that may 
be stored at the BUlLDING 991 COMPLEX. 

Revision I. 
Scplember I999 

A-88 Building 991 Complex FSAR 
Appendix A 



AOL 6 SNM, POC, and waste containers received at, stored in, and staged in the 
BUILDING 991 COMPLEX shall be compliant with all requirements specified 
in the Criticality Safety Evaluation for the Complex. 

1. Terminate a l l  container movements in the 
vicinity of the non-compliant container. 

AND 
2. Contact Criticality Safety. 
AND 
3. Remove the non-compliant container 

from the BUILDING 991 COMPLEX 

Terminate all container movements in the 
vicinity of  the non-compliant container(s). 

1. 

AND 
2. Contact criticality Safety. 
AND 
3. Remove the non-compliant container 

from the BUILDING 991 COMPLEX or 
rearrange the container configmation in 
the BUILDING 991 COMPLEX 

All SNM, POC, and waste containers received at the BUILDING 991 COMPLEX 
docks shall be verified to be compliant with this requirement either before shipment 
to the BUILDING 991 COMPLEX or at receipt. The location and arrangement of 
the POC and waste containers in the BUILDING 991 COMPLEX shall be verified to 
be compliant with this requirement bused on the ueriodicih: specified ly the 
Criticaitp Safety Promnna. 

10 minutes. 

2 hours. 

Per direction of 
Criticality safety. 

IO minutes. 

2 hours. 

Per direction of 
Criticality Safety. 

APPLICABILITY: At all times in the BUILDING 991 COMPLEX. 

ACTIONS: 

CONDITION 

1. SNM, POC, or waste container 
does not meet the Criticality 
Safety Evaluation requirements 
when received. 

2. Discavery that stored SNM, 
POC, or waste container does 
not meet Criticality Safety 
Evaluation requirement 
following periodic verification. 

REQUIRED ACTION COMPLETION 1 -  
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AOL 7 All pallets of  waste containers that are stacked to a third or  fourth tier shall be 
banded. 

1. Discovery that waste containers 
stacked on the third or fourth 
tier and not banded. 

APPLICABILITY: At all times in the BUILDING 991 COMPLEX 

1 

1. Remove the non-banded pallet of 8 hours. 
I 

; containers from the third or fourth tier. 

- OR I 
2. Band the pallet of containers and replace 8 hours. 

in the third or fourth tier, if necessary. i 

ACTIONS: 
I I I i 1 CONDITION I REQUIRED ACTION 

COMPLETION 1 
I 
I 

1 I I 1 
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AOL 8 An operations control program shall be implemented in the BUILDING 991 
COMPLEX. Attributes for the operations program include: 

Restrictions on the conduct of activities including: 
Operations. othw than container receipt. container shiument, tnovextmt of SNM Twe E 
shiming containers. and movement of POCs, slid1 not be cwducled inside Rooms 117 arid 170 
when a Room 170 dock door is opened: and 

To conduct onerations in Rooms 134 and 135. other than movement of POCK there must be an 
airflow connection between Room 134 and the north waste storage ma. 

Restrictions on container stacking including: 

B shipping containers shall not be stacked in staging'areaad 
Waste conthers being received or staged for shippine shaH noL be stacked more than 2-high in 
Room 170. 

Restrictions on container storage location including: 

- Waste containers shall not be stored in Corridor C; 
onlv POCs shall be stored in Room 166; 

Waste gmaatcd in Building 985 dull be removed froin Buildine 985 within 24 Ilours of iob 
cornletion. 

Storage Of waste containers is D d l i i i t e d  h Building 985; a d  

Restrictions on container contents and use including: 
B shipping containers, POC containers, and TRU waste containers shall not be opened in 

the BUILDING 991 COMPLEX 
- Waste contakers shall not contain liquids that can lead to significant hydrogen generation 
and/or metal waste contaher vent plugging; and 
hToDhonc material waste containexs are prohiiited from the BUILDING 991 COMPLEX. 

All waste containers received by the BUILDING 991 COMPLEX shall be verified to I 
be compliant with the liquid content requirement either before shipment to the 
BUILDING 991 COMPLEX or at receipt. 

APPLICABILITY: At all times in the BUILDING 991 COMPLEX. 
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ACTIONS: 

CONDITION 

1. ODmtions restrictions not met 
in the BUILDING 991 
CCMPLEX 

2. Operations requirement not met 
while container at the 
BUILDING 991 COMPLEX 
docks. 

REQUIRED ACTION 

1. Lf Room IS0 dock door o~encd during 
conduct of opwdtions in ROORB 147 and 
170 that ‘ve restricted when the dock door 
is open, close d ~ c k  door. 

- OR 
2. If ODWdtiOnS in Room 147 and 170 that 

are restricted when the dock door is oven 
are conducted in Rooms 117 and 270 
while Room 170 dock door is ouencdxt, 
dose the dock door. 

Ifprouer airflow connection to the north 
waste storage area from the south waste 
Storwe areas is lost. other than during 
container receipt and shiurnent in 
Room 170, restore connection. 

- OR 
3.  
1 

1. If container with liquid or pyrophoric 
material, segregate the non-compliant 
container. 

Develop and begin impIementation of an 
action plan defining necessary short-term 
compensatory measures for the 
non-compliant container. 

AND 
2. 

AND 
3. Remove the non-compliant container 

from the BUILDING 991 COMPLEX 

COMPLETION 
TIME 

~~ 

IS minutes. 

15 minutes. 

15 minutes. 

1 hour. 

24 hours. 

1 week 
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CONDITION 

3. Discovery that operations 
requirement not met while 
waste container is in storage in 
the BUILDING 991 
COMPLEX. 

1. 

- OR 
2. 

- OR 
3.1 

3.2 
- OR 
4.1 

4.2 

4.3 

- OR 

REQUIRED ACTION 

1 If restricted containers are stacked Mher 
&an Demitted or restricted area has . 
stacking, remove non-compliant stacked 
'containers from stacks. 

If containers are stored in a restricted 
area, remove non-compliant container 
from restricted area. 

If container is open (other than by 
accident), develop and begin 
implementation of an action plan defining 
necessary short-term compensatory 
measures for open container. 

Close and seal the opened container. 
- AND 

If container with liquid or pyrophoric 
material, segregate the non-compliant 
container. 

Develop and begin implementation of an 
action plan defining necessary short-term 
compensatory measures for the 
non-compliant container. 

Remove the non-compliant container 
from the BUILDING 991 COMPLEX 

-. c . if waste generated in Building 985 is not 
removed from the buildinn withh 21 
hours of job comlerion, remove the 
waste. - 

COMPLETION 
TIME 

8 hours. 

8 hours. 

8 hours. 

1 day. 

8 hours. 

24 hours. 

1 week. 

8 f10m 
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5.3 CONTROL OF COMBUSTIBLE MATERIALS AND IGNITION SOURCES 

5.3.1 Requirements for Control of Combustible Materials and Ignition Sources 

A program shall be established, implemented, and maintained to control and verify 
combustible materials and ignition sources to ensure compliance with the limits analyzed 
in the hazardaccident analysis. 

APPLICABILITY: This control applies to solid combustible material not stored in metal 
containers, and combustibldflammable liquids not stored in an approved manner. 

5.3.2 CREDITED PROGRAMMATIC ELEMENTS 

The program shall include the following CREDITED PROGRAMMATIC ELEMENTS. 
a. 
b. 
c. 
d. 

Combustible package spacing is maintained; 
Spark, heat, or flame-producing work is controlled; 
Combustible package size is controlled; and 

Applicable corrective actions resulting from periodic Fire Protection inspection 
findings are implemented commensurate with their safety signrficance. 

5.3.3 Specific Controls or  Restrictions 

The program shall have the combustible and ignition source control limits noted in the 
following AOLs. 
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AOL 9 A combustible material and ignition source control program shall be 
implemented in the BUILDING 991 COMPLEX. Attributes for the 
combustible material and ignition source program include: 

Restrictions on high heat release rate combustible materials including: 
Flammable/combustible liquids shall not be stored outside NFPA approved cabinets; 
k t i t i e s  of flammabldcombustible liquids in excess of 2 gallons shall not be located in waste 
container storage areas without proper containmentkonfinement (e.g., dike, secondary 
container); 
&antities of plastic material which would yield more than 2 gallons of material when melted 
shall not be located in waste container storage areas without proper containmentkonfiiement, 
and 
Fossil-fueled material handling vehicles shall not be used in interior waste container storage 
areas. 

Restrictions on combustible loading including: 
Wooden pallets shall not be used for waste container storage; 

Combustiile loading shall be maintained consistent with Fire Hazards Analysis categorizauon 
(Ref. 4) @e., very limited combustibles in waste container storage areas). 

Restrictions on combustible material location including: 
Combustiile materials shall remain separated from waste containers by at least five feet; and 

Flammable gas containers shall not be stored in the BUILDING 991 COMPLEX 

Restrictions on ignition sources including: 
Smoking shall not be pennitted inside facilities containing waste container storage areas; and 

a t  work shall be controlled by a permitting process. 

wooden crates shall be permitted in interior waste container storage areas; and 

The combustible material and imition source control progam in the BUILDlNG 99 I 
COMPL.EX shdi be verified to be compliant with this reauirement mice ~ e r  month 

I 

APPLICABILITY: At all times in the BUILDING 991 COMPLEX. 
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ACTIONS: 

CONDITION 

1. High heat release rate 
combustible material 
requirements not met while 
waste containers in storage in 
BUILDING 991 COMPLEX 

2. Combustible loading 
requirement not met while 
waste containers in storage in 
the BUILDING 99 1 
COMPLEX. 

J . Combustible material location 
requirement not met while 
waste containers in storage in 
the BUILDING 991 
COMPLEX. 

REQUIRED ACTION 

1.1 E excess flammabldcombustible liquids. 

1.2 

_. OR 
2.1 

2.2 

- OR 
3. 

or plastic. remove excess 
flammabldcornbustible liquid or plastic 
material from waste container storage 

OR 
Meet requirements dealing with 
flammable/combuscible liquids or plastic 
material in waste container storage area. 

area. 

If flammabldcombustl7le liquids stored 
outside cabinets, remove improperly 
stored flammabldcombustible liquid from 
applicable areas (see BASES). 
OR 
Store flammabldcombustible liquid in 
NFPA approved cabinet. 

_. 

If fossil-fueled vehicle in storage area, 
remove fossil-fueled vehicle from 
interior waste container storage area. 

1. 

- OR 
2. 

OR 
3. 

1. I 

1.2 

OR 
2. 

If wooden crate, remove wooden crate 
from interior waste container storage area. 

If wooden pallet@) used in storage, 
remove wooden pallet@) from waste 
container storage application. 

If combustible loading increased over 
FHA categorization, reduce transient 
combustible loading in waste container 
storage area. 

If combustibles within 5 feet of 
containers, separate Combustible material 
from waste containers. 
_. OR 
Remove combustible material from waste 
container storage area. 

If flammable gas container stored in 
compiex, remove flammable gas 
container from applicable areas (see 
BASES) . 

COMPLETION 
TIME 

24 hours. 

24 hours. 

4 hours. 

4 hours. 

1 hour. 

24 hours. 

4 hours. 

Per direction of Fire 
Protection. 

Z hours. 

1. hours. 

L hour. 
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1 CONDITION 1 REQUIRED ACTION 

1.1 If un-permitted hot work, terminate 
un-permitted hot work in applicable areas 
(see BASES). 

4. Ignition source control 
requirements not met while 
waste containers in storage in 
the BUILDING 99 1 
COMPLEX. 

1 hour. 

COMPLETION I TlME 

- AND 
1.2 Meet any Fire Protection requirements Per direction of Fire 

_. OR 
2. If smoking in applicable areas (see 

dealing with hot work termination. 1 Protection. 

Immediately. 
BASES), extinguish smoking material. I 
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AOL 10 A flammable gas use control program shall be implemented in the 
BUILDING 991 COMPLEX. Attributes for the flammable gas program 
include: 

Restrictions on flammable gas containers including: 
Flammable gas containers shall meet DOT requirements; and 
Flammable gas container (fully charged) contents shall not exceed a maximum gas volume of 
150 cubic feet. 

Restrictions on flammable gas container location and use including: 
Flammable gas containm shall not be placed within five feet of radioactive material containers; 
Flammable gas containers shall not be taken into waste container storage area Room 135, 
Room 142, Room 143, Room 147, Room 148, Room 158, and Building 996; and 
Flammable gas shall not be used in vaults while SNM is present. 

The flammable gas use control promam in the BUILDKG 991 COh4PLEX shall be 
verified to be corndiant with this requirement once per month. 

APPLICABILITY: At all times in the BUILDING 991 COMPLEX. 

ACTIONS: 

CONDITION 

1. Flammable gas container 
requirements not met while 
waste containers in storage in 
the BUILDING 991 
COMPLEX 

REQUIRED ACTION 

1. If flammable gas container is 
non-compliant with DOT requirements, 
remove non-compliant flammable gas 
container from applicable areas (see 
BASES). 

If flammable gas container exceeds 
volume limits, remove non-compliant , 

flammable gas container from applicable 
areas (see BASES). 

- OR 
2. 

COMPLETION 
TIME 

1 hour. 

1 hour. 
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CONDITION 

Flammable gas containers may be within five(5) feet of radioactive waste containers if 
appropriate controls, as specified in the hot work permit., have been implemented (e.g., fire 
blankets covering waste containers within the five (5) foot distance). 

2. Flammable gas location and use 
requirements not met while 
waste containers in storage in 
the BUILDING 99 1 
COMPLEX. 

- 

REQUIRED ACTION 

1.1 If flammable gas container within 5 feet 
of containers, separate flammable gas 
from waste containers. 
OR 
Remove flammable gas container from 
waste container storage area. 

If flammable gas container in prohiiited 
area, remove flammable gas container 
from prohiiited area. 

1.2 

- OR 
2. 

COMPLETION 
TIME 

10 minutes. 

1 hour. 

1 hour. 

AOL 10 EXCEPTION 

Revision 1 
Swtcmbcr 1999 

A-99 Building 991 Complzx FSAR 
Appendix A 



5.4 

5.4.1 

5.4.2 

5.4.3 

MAINTENANCE AND SURVEILLANCE OF SC-3 SSCS 

Requirements for Maintenance and Surveiliance of SC-3 SSCs 
A program shall be developed, implemented and maintained to provide the required 
safety functions of SC-3 SSCs. 

APPLICABILITY: This control applies to the SSCs in Table 2 which are the SC-3 SSCs 
identified in the safety analyses for DEFENSE-IN-DEPTH and worker safety, and the 
SC-3 SSCs required to support SC-1/2 SSCs. 

CREDITED PROGRAMMATIC ELEMENTS 
The program shall include the following CREDITED PROGRAMMATIC ELEMENTS 

a. Safety functions provided by SC-3 SSCs are maintained as stated in Table 2; 

b. The functionality of in-service SC-3 SSCs is periodically verified; 

c. SC-3 SSCs are inspected and/or acceptance tested following repair; 

d. Changes made to SC-3 SSCs, and associated engineering documentation and 
operating instructions, are controlled; and 

. e. Applicable corrective actions resulting from periodic inspection findings 
(e.g., Fire Protection) are implemented commensurate with their safetv 
significance. 

Specific Controls or  Restrictions 

The following action statements are implemented when the associated SC-3 SSC safety 
hc t ions  are not provided. 

NOTE: Surveillance frequency is as specified in Section 1.7 and each surveillance shall 
be performed within 1.25 of the specified frequency. Use of the 25% grace period does 
not extend the due date for the next surveillance period. 

APPLICABILITY: To SC-3 SSCs at all times in the BUILDING 991 COMPLEX 
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ACTIONS: 

CONDITION 
1. Failure of an SC-3 SSC in 

the BUILDING 991 
COMPLEX. 

2. REOUfRED ACTION and 
COMPLETIO% TIME can 
not be met in REQUIRED 
ACTIOX 2 of 
CONDITION 1 

REQUDRED ACTION 
1. Perform any compensatory 

measures defined in Site 
procedures dealing with the 
ssc. 
Repair and restore the failed 
sc-3 ssc. 

AND 
2. 

1. Submit an action pian and 
schedule for SC-3 SSC 
restoration to the DOE-RFFO if 
the svstem is ewectcd to remain 
failed for UD to and including 
120 davs. 

OR 
~ 

2. Submit a JCO for havim the 
failed svstern to the DOE-RFFO 
if the wstem is expected to 
reruaitl or renuins failed for 
more than 120 dam 

COMPLETION TIME 
As specified in Site procedures. 

45 days. 

45 days from the t h e  of enw into 
CONDITION ‘1. 

45 days fiorrn the time of enm into 
COIWITION 1 if CONDITION 2, 
REOUlRED ACTIOX 1 is not 
perfo nned; 
120 dam from che time of entry 

ACTIOX I is Derfonned. 

NOTE: The action plan developed in CONDITION2. REOUIRED ACTION 1 shall 
(1) characterize the deficiencv, (2) state the effect o f  the deficiency on the FSAR- 
reauired safew fhiction. (3) address the collective significance of  the deficiency with 
otlier existing facility conditions (e..c.. current JCOs. discovew issues. other equipment 
with dearaded safety functions). (4’) define actions that have been taken to ensure and 
maintain a safe facilitv confrmation, (5) provide the repair stratem and schedule in 
sufficient detail to establish critical path milestones (ex.? recebt of  replacement parts. 
vendor availabilitv’). Action rrlans will onlv be used for routine maintenance. 
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Table 2 Maintenance of SC-3 SSCs Credited in FSAR Analysis 

Safety Function Acceptance Criteria 

The SC-3 function provides proteaon of  personnel and equipment m 1 Spectfied m SURVEILLANCE REQUIREMESTS 

I f0rLc03.1. 
non-wate storage areas o f  the building. 

The fm phones provide a DEFENSE-IN-DEPTH safety h c t i o n  in the 
analysis for postulated accident scenarios (Facility Fires 1-4, Facility 
Explosions). The safety function of the fue phones is to provide an 
alarm (fm bells inside the buildiig) to notify personnel inside Building 
99 1 of a fue. 

The water gong alarms provide a DEFENSE-IN-DEPTH safety function 
in the analysis for postulated accident scenarios (Facility Fires 1-3, 
Spill 2, Facility Explosion). The safety function o f  the water gong 
alarms is to provide an alarm indicating activation of the automatic 
sprinklers and noeing personnel immediately outside of Building 991 
of a fm. 

The LWDW system provides a DEFENSE-IN-DEPTH safety h c t i o n  in 
the analysis for postulated accident scenarios (Facility Fire 3, Spills 1 & 
2, Puncture 1, Container Explosion, Facility Explosion). The safety 
function of the LSDW system is to provide notifcation to building 
occupants in the event of &-e, airborne contamination, and Site or 

Verify fm phones transmit to the Central Alarm 
Station (CAS) and Fire Dispatch Center (FDC) e 
per vem per NFF'A 72. 

verify fue phones activate fire 
yenrper NFPA 72. 

Specified in SURVEILLANCE REQUIREMENTS 
forLC03.1. 

V e m  audibility ofthe system in all areas throughout 
the BUILDEG 99 1 COMPLEX oncr prr y e a .  The 
once per v e m  requirement can be implemented by 
testing one-twelfth of the building once per rnonlh. 

building emergency response activities. I 
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5.5 EMERGENCY RESPONSE 

5.5.1 Requirements for Emergency Response 

A program shall be established, implemented, and maintained for emergency response. 

5.5.2 CREDITED PROGRAMMATIC ELEMENT 
The program shall include a n  approved Building Emergency Response Operations 
procedure. 
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5.6 

5.6.1 

SAFETY MANAGEMENT PROGRAMS 

Requirements for Safety Management Programs 

The Safety Management Programs (SMPs), as described and graded in Chapter 3, Safev 
Management Programs, of the FSAR shall be maintained to provide worker protection 
and DEFENSE-IN-DEPTH safety functions. The SMps include: Occurrence Reporting, 
Configuration Management, Nuclear Safety, Fire Protection, Emergency Response, 
Quality Assurance, Radiation Protection, Safety and Industrial Hygiene, Work Control, 
Environmental Protection and Waste Management, Maintenance, Training, Organization 
and Management, Criticality Safety, Records Management and Document Control, and 
Transportation. 
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5.7 FIRE PROTECTION 

I .  A 3UItDING 99 1 COhPLEX 
fire esimisher is not 
oucl-ational. 

5.7.1 Requirements for Fire Protection 

A Fire Protection Drogram ensures that fire protection controls are irndemented. 

I 

I.. Contact Fire D a m n a 1  to have f ie  4 hours. 
extinmisser rmlaced. 

- 

5.7.2 CREDITED PROGRA,?Mh'LATIC ELEMENTS 
The Fire Protection Drogram shalt include the following CREDlTED PROGAMM-4TIC 
ELEVEXTS: 

1. A BLXLDING99f COMPLEX soecitic combustible control urogram shall be 
devdmed to define acceptable combustible material area loading and a process to 
remediate anv areas found tu contain excessive combustible material luadim 

2. Spark. heat. or flame-producing work shall be conducted in accordance with Site 
procedures. 

3. Fire watches shall be imdemented in accordance with Site Drocedures. 

4. The Fire Department shdi be available to respond to fms in the BLrlLDIXG 99 1 
COMPLEX. 

5.7.3 SDecific Controls or Restrictions 
The BUILDIXG 991 COMPLEX fue exdamishers shalt be operational in accordance 
with NFPA standards. 

APPLICABILITY: At all times for fire extinguishers in the BUILDPIG 991 
COMPLEX waste storage areas. 

ACTIONS: 

1 CONDITION 

A-10s i Building 991 Complex FS AX 
Appendix 4 I 



5.8.1 fieauirenients for Work Control 

A Work C'ontrof oroaram ensures that activities in the facility are conducted in a formal 
and control fed manner. %;ark includes operational activities. sun7eiIlance. testing. 
maintenance and construction. 

5.8.2 CREDITED PROGWMhlATIC ELEMENTS 
The Work Control urogram shall include the following CREDITED PROGAR4tvlATIC 
ELEMEXTS : 

1. Work shall be Derfonned usin? approved work instructions/ procedures. 

2. A dailv facilitv work pIanninv and approval meeting shall be conducted. 

3. Pre-Evolution Briefings shall be conducted 

4. W70rk controls shall be implemented to ensure hazards remain separated from 
hazardous materials. 

Revision 1 
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5.9 CONFIGURATION MANAGEMENT 

5.9.1 Requirements for M'0t-k Control 

The Confiswration Management DrogTam ensures that SC-1/2 and SC-3 SSCs (including 
Design Features) are subiect to configuration change control. 

5.9.2 CREDITED PROGRA3IIVUTIC ELEMEKTS 
Safetv and technical review and validation of desin modification work on or potentiah 
impacting SC-t!? and SC-3 SSCs shall be performed before approval and 
implementation of the design. 
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5B.0 GENERAL APPLICATION BASES 

ACs 5.0.1 through 5.0.5 establish the rules for AC use and application and are applicable 
to all ACs at all times, unless otherwise stated. Since ACs are primarily for 
DEFENSE-IN-DEPTH and worker safety, the requirements are not as rigorous and the 
safety impact of individual failures is not as severe as for engineered system LCOs and 
SRs. These AC rules are fully consistent with the Applicability LCOs and general SRs 
and their BASES, which are provided to control LCOs and SRs for the engineered 
s ys terns. 

AC 5.0.1 establishes the requirement that ACs are to be met at all times. Each AC is 
divided into two distinct requirement sections. All ACs will have CREDITED 
PROGRAMMATIC ELEMENTS. Certain ACs will contain specific controls or 
restrictions consisting of limits and controls that have associated action statements. The 
manner in which the ACs are met is defined by either specific controls or restrictions 
with an associated action statement or by adherence to CREDITED PROGRAMMATIC 
ELEMENTS. 

ACs 5.0.2 through 5.0.4 establishes the rules under which failures in AC programs 
progress fiom the level of individual failures of CREDITED PROGRAMMATIC 
.ELEMENTS or failure of specific controls or restrictions through to VIOLATION of the 
AC. 

CREDITED PROGRAMMATIC ELEMENTS is a defined term relating to 
programmatic elements that are credited for controlling the progression of an accident 
scenario. These elements minimize the potential frequency or consequence of a n  
accident scenario. They are reflected in assumed operational aspects that impact base 
frequency or available hazardous material assumptions. Controls or restrictions relate to 
aspects of operation that limits the frequency or consequence of an accident scenario 
These latter conform to the limits of the analysis (e.g., total material-at-risk in a facility 
available for involvement in a seismic event or maximum amounts of material-at-risk 
allowed in certain containers or locations). 
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5B.0 General Application BASES (continued) 

The rules regarding CREDITED PROGRAMMATIC ELEMENTS contain a three tiered 
control structure consisting of individual failures, programmatic deficiencies, and AC 
VIOLATION. Adequate implementation of programmatic elements is the responsibility 
of facility management who must be able to demonstrate that programmatic compliance 
is achieved at all times. Individual failures are used as a measurement of adequate 
program implementation and should be tracked at some level by facility management. 
Upon occurrence of an individual failure, it is the responsibility of facility management 
to ensure a safe facility configuration. The safety significance of individual failures will 
be assessed through the site infrastructure program for Occurrence Reporting coupled 
with the requirements of the Unreviewed Safety Question (USQ) process in assessing 
Occurrences Reports for DISCOVERY conditions. When individual failures are 
determined to be systemic in nature, the adequacy of the program implementation comes 
into question and corrective measures must be taken, Failure to take appropriate 
corrective measures will lead to a programmatic deficiency and continued failure to 
correct the problem will lead to AC VIOLATION. 

Failure to meet the action statements for the specific controls or restrictions will lead 
directly to VIOLATION of the AC. 

Upon the occurrence of a n  AC VIOLATION, safe facility configuration must be assured 
but may not require the suspension of operations. As these are programmatic 
requirements, the severity of response will depend on the individual VIOLATION and its 
impact on operations. This assessment is the responsibility of facility management. 

AC 5.0.5 establishes the compliance requirement for ACs relative to OUT OF 
C O W S  SION equipment or areas. 
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5B. 1 ORGANIZATION AND MANAGEMENT BASES 

5B.2.1 Requirements for Organization and Management BASES 

The establishment and maintenance of a minimum staff provides assurance that the 
facility is capable of operating within the controls defined in the TSRs at all times 
Clearly defined lines of authority, responsibility, and communication establish command 
and control within the facility, accountability for safe operation, and definition of the 
relationship between support functions important to safety and line management. 

5B.1.2 CREDITED PROGRAMMATIC ELEMENTS BASES 

a. Documenting lines of authority, responsibility, and communication within the 
facility establishes a formal command and control structure necessary for safe 
operation. Management and operating personnel accountabilities are defined, 
decision-making authority is established, and support organization roles and 
reporting relationships to line management are formalized. Multiple forms of 
documentation may be utilized, including organizational charts, functional 
descriptions of departmental responsibilities and relationships, or job descriptions 
of key personnel positions. Documentation is updated whenever organizational 
changes are of sufficient significance to modify the command and control 
structure. 

b. The minimum staff defines, by position and number, those management and 
operating personnel that are necessary for facility safety. Minimum staffing 
assures that qualified personnel are available to provide the expertise and decision- 
making capability required to operate the facility within the analyzed safe? 
envelope. 

. 

5B.1.3 Specific Controls or Restrictions 

1. RCT support shall be provided as required by the Radiological Work Permit whenever 
BUlLDING 991 COMPLEX SNM or waste handling activities occur or whenever 
storage/facility maintenance operations requiring a RCT are performed. 

The Facility Manager or designee shall be on duty whenever SNM or waste handling 
activities occur or whenever storagelfacility maintenance operations that mtdd effect the 
saf'etv envelope are performed. 

The Facility Manager or designee shall be on call during non-working hours. 
Criticality Sdety personnel shall be on call at all times for response to and assessment of 
incidents or discovered conditions involving fissile material. 

The Site Fire and Emergency Sewices Department shall be ayaikble ~ O J  response 
23-bours Der day- e17e1v dav of the \;ear to prevent fires and minimize loss to life. mater-! 
and uroperty in the event of a fire in the BUILDWG 991 COMP1,EX 

2. 

3. 

4. 

5. 
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BASIS: The minimum staffing requirements ensure that sufficient resources are available to 
fulfill credited safety operations. Four hours is considered suficient t h e  for the 
facility to restore minimum staffing requirements or make appropriate notifications 
within the facility and to the Site Shift Superintendent. Four hours is also considered 
sufficient time to terminate affected operations and place the facility in a safe 
configuration. 

The Site Fire and Emergency Services Department is essential for nuclear and life 
safety at the Site. The BUILDING 991 COMPLEX relies on the Fire Department to 
minimize material at risk involvenient in the event of an accident involving a fire. 
The safety analysis in NSTR-011-98 does riot specifically credit the Site Fire 
Demrtment since the size of the fires analvzed inside Building 991 (Le.. 1 klW and 
3 MW fires) would be expected to self-extinguish Dfior to resDonse from the Fire 
Demrtment. For the fires analvzed to occur under the West Dock Canopy. it was 
assumed that Dersonnel would not notice the frre and reDort it to the Fire Department 
in a timelv manner. Since a DrornDt Fire Deuartment response could mitigate the 
effects of a fire in the BLXDING 991 COMPLEX. the Fire DeDment  was credited 
as discussed in Chapter 5 of the F%R Four hours is considered sufficient time for 
the facility to terminate all hot work in the facilitv and to terminate affected 
ODerations and place the facilitv in a safe confieuration. 
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5B.2 INVENTORY CONTROL AND MATERIAL MANAGEMENT BASES 

5B.2.1 Requirement for Inventory Control and Material Management BASES 

Inventory Control and Material Management provides control for the location, storage 
configuration, and handling of NUCLEAR MATERIAL within the building based on the 
quantity, type, and form. This element protects the initial source term assumptions of the 
accident analysis that limit the amount of MAR available for potential release in the 
event of an accident. 

5B.2.2 CREDITED PROGRAMMATIC ELEMENTS BASES 
Since there is no specific SMP for Inventory and Material Control, these elements 
comprise an adequate program as derived from the results of the accident analysis. 

This element protects the initial source term assumptions of the accident 
analysis that limit the amount of MAR available for potential release in the 
event of an accident. 
By adhering to Site accepted container standards for NUCLEAR MATERIAL 
packaging, the amount of MAR is minimized through the containment 
provided by the drum or storage container. This element controls the 
consequences of a frre both to the worker and the non-worker and assures that 
if a container is dropped, its integrity will be maintained. 
Damaged or degraded containers may not confine NUCLEAR MATERIAL, 
adequately to minimize the consequences in the event of a drum failure. 
Therefore, visual inspections of the exterior surfaces of the container (e.g., no 
noticeable signs of bulging or damage such as indentations, punctures, or 
leakage) are performed to identify any significant degradation of container 
integrity that could lead to a release of radiological material. This early 
detection limits the potential of a catastrophic failure and controls the hazard to 
which the worker may be exposed. Visual detection may take place upon 
receipt, prior to movement, or periodically during area tours and surveillances 
to c0nfk-m the integrity of primary confinement and to provide for early 
detection of confinement degradation. 

a. 

b. 

c. 

d. 

Revision 1 
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Container venting relieves excess pressure, and limits explosive gas 
concentrations. This prevents a rupture of the drum lid seal that could 
potentially lift the drum lid and result in the release of radioactive material 
The credited drum venting is performed using the Site-wide drum-venting 
program. Drum venting limits the concentration of flammable gasses in the 
drum which limits the frequency of the accidents that credit the drum vent 
being installed. The 55-gallon drums are verified to have a vent installed upon 
receipt in the building, which also reduces the frequency of the event. 

A-1 12 Building 991 Complex FSAR 
Appenifix A 



5B.2.3 Specific Controls or Restrictions 

AOL 1 
BASIS: 

The terms “POC container” and “waste container” will be used in the following 
discussion to signify containers that meet on-site transportation specifications. The 
terms also signify POC and waste container integrity. That is, POC and waste 
containers that have lost integrity (e.g., punctured, rusted, or significantly damaged) 
do not meet the intent of the AOL. This AOL applies to POC and waste containers 
that are to be stored in the BUILDING 991 COMPLEX. 

POC containers are credited in the FSAR. Safety Analysis with the following 
attributes: 

Cannot be breached by falls from any heights expected during operation; 
Cannot be breached by material handling equipment impacts expected during 
operation; 
Are unlikely to be breached by structural member impacts; 
Cannot be breached by any external flammable gas explosions expected during 
operation; 
Are extremely unlikely to be breached by forklift tine impacts; 
Cannot be breached by any potential internal hydrogen explosions; and 
Cannot be breached by any external frres expected during operation other than 
direct torch flame impingement. 

Metal waste containers are credited in the FSAR Safety Analysis with the following 
attributes: 

‘ 

Cannot be breached by falls of less than four feet; 
Are unlikely to be breached by material handling equipment impacts expected 
during operation; 
Are unlikely to be breached by forklift tine impacts; 
Cannot lose container lids due to internal overpressure from exposure to expected 

Will not propagate fires from container to container when exposed to expected 
fues; and 
Cannot be breached by an external explosion peak overpressure of less than 
22 psig (%-gallon drums). 

fires; 

Wooden waste crates are credited in the FSAR Safety Analysis with the following 
attributes: 

Have sufficient integrity to prevent direct exposure of fires to container contents 
for expected fires; and 
Contents are packaged using an internal, wooden waste crate liner. 
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AOL 1 POC and waste containers are credited in the evaluation of postulated facility fire, 
BASIS spill, puncture, container explosion, facility explosion, and criticality accident 
(cont'd) scenarios. 

In order to restrict non-compliant POC or waste containers that either do not meet the 
standard container requirements or have lost integrity from the BUILDING 99 1 
COMPLEX, verification of every container brought into the facility for compliance 
with the requirement is specified. The compliance verification can occur at time of 
receipt or at the container originating facility prior to shipment by examination of 
container paperwork and visual examination of container integrity. In addition, a 
general verification of container integrity is specified for identification of 
non-compliant POC and waste containers during facility operations and tours. T h s  
latter verification is only expected to detect gross failures of containers (i.e., large 
rust areas, large holes, leakage or spills, bulging, lid loss) and to examine containers 
while personnel pass through the waste container storage area or perform activities in 
the waste container storage area. 

Container segregation means separation of the non-compliant container from other 
containers. The separation is expected to be five or more feet, if possible, to prevent 
container interaction. If a waste container integrity loss results in an emergency 
situation, segregation of the container is subject to the requirements imposed by the 
emergency response personnel. 

The term "SNM container" will be used in the following discussion to signify 
containers that meet Type B shipping container certification (includes meeting the 
requirements of procedure 1-W89-HSP-3 1.1 1). This AOL applies to SNM 
containers that are to be staged in the BUILDING 991 COMPLEX. 

AOL 2 
BASIS: 

SNM containers are credited in the FSAR Safety Analysis with the followkg 
attributes : 

Cannot be breached by falls from any heights expected during operation; 
Cannot be breached by material handling equipment impacts expected during 
operation; 
Are unlikely to be breached by structural member impacts; 
Cannot be breached by any external flammable gas explosions expected during 
operation; 
Are extremely unlikely to be breached by forklift tine impacts; and 
Cannot be breached by any external fires expected during operation other than 
direct torch flame impingement. 
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AOL 2 
BASIS SNM containers: 
(cont’d) 

In addition, the FSAR Safety Analysis made the following assumption dealing with 

Cannot be impacted by activities other than the “Receipt, Staging, and Shipment 
of Special Nuclear Material” and the “Surveillance” activities due to their staging 
location and safeguards restrictions (k, only staged in vaults). 

SNM containers and SNM container location are credited in the evaluation of 
postulated material fire, facility fre, spill, puncture, facility explosion, and criticality 
accident scenarios. 

In order to restrict SNM containers that do not comply with TypeB shipping 
container certification from the BUILDING 991 COMPLEX, verification of every 
container brought into the facility for compliance with the requirement is specified 
The compliance verification can occur at time of receipt or at the container 
originating facility prior to shipment by examination of container paperwork. In 
addition, a general verification of container staging location is specified for 
identification of SNM containers that may be located outside of vaults during facility 
operations and tours. This latter verification is not an accountability verification 
(ie.,  not a verification that the SNM containers are all accounted for in a vault) but 
occurs as operations and tours are conducted in the facility. Also, this latter 
verification is not expected to ever find SNM containers outside of a vault due to the 
safeguards restrictions associated with SNM container location and movement. . 

AOL 3 
BASIS: 

The term “metal waste containei’ will be used in the following discussion to sigmfv 
waste containers that have the potential to have hydrogen gas generated by radiolysis 
within the container. The term does E t  apply to LLW (Ref. A-9, SNM or POC 
containers. This AOL applies to metal waste containers that are to be stored in the 
BUILDING 991 COMPLEX. 

The rate of hydrogen generation in a container is dependent on the type of material in 
the container ( ie . ,  defined by the container Item Description Code) and the 
radioactive material loading of the container. Sealed containers with vents can sull 
accumulate hydrogen if the vents become plugged. The likelihood of vent plugging 
is also dependent on the type of material in the container. TRU waste containers 
received at the BUILDING 991 COMPLEX are not expected to have significant vent 
plugging due to the restrictions on liquids in the containers and the prohibition of 
TRU-mixed waste containers (prohibition by implication and scope of FSAR Safetv 
Analysis). 

The FSAR Safety Analysis made the following assumptions dealing with metal waste 
containers: 

Are extremely unlikely to be breached by internal hydrogen explosions due to 
container venting. 
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AOL 3 
BASIS 
(cont'd) 

Metal waste container vents are credited in the evaluation of postulated container 
explosion accident scenarios. Although not explicitly credited, the venting of metal 
waste containers aids in the venting of gases from the containers in response to 
postulated facility fire accident scenarios, further reducing the likelihood of container 
lid loss due to external heating. 

In order to restrict unvented metal waste containers from the BUILDING 991 
COMPLEX, verification of every container brought into the facility for compliance 
with the requirement is specified. The compliance verification can occur at time of 
receipt or at the container originating facility prior to shipment by examination of 
container. In addition, a general verification of metal waste container vents is 
specified for identification of unvented metal was.te containers during facility 
operations and tours. This latter verification is only expected to examine containers 
while personnel pass through the waste container storage area or perform activities in 
the waste container storage area. 

Container segregation means separation of the unvented metal waste container from 
other compliant containers. The separation is expected to be five or more feet, if 
possible, to prevent container interaction. 

AOL 4 
BASIS: 

The term "high radioactive material container" will be used in the following 
discussion to signify POC and waste containers that are non-compliant with this 
AOL. POC and waste containers that are brought to the BUILDING 991 COMPLEX 
are assayed, prior to receipt, to determine radioactive material loading of the 
container. This AOL applies to POC and waste containers that are to be stored in the 
BUILDING 991 COMPLEX. 

The FSAR Safety Analysis made the following assumption dealing with LLW 
containers: 

Contain no more than 0.5 grams (WG Pu equivalent) in metal drums and no more 
than 3 grams (WG Pu equivalent) in wooden or metal crates. 

The FSAR Safety Analysis made the following assumption dealing with TRU waste 
containers: 

Contain no more than 200 grams (WG Pu equivalent) in metal drums and no 
more than 320 grams (WG Pu equivalent) in metal boxes. 

The FSAR Safety Analysis made the following assumption dealing with POC 
containers : 

Contain no more than 1,255 grams (WG Pu equivalent) and no more than 
200 grams (fissionable material). 
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AOL 4 
BASIS 
(cont’d) 
NOTE: 

The FSAR Safety Analysis made the following assumptions dealing with SNM 
containers which are not part of this AOL requirement: 

Contain 6,000 grams (WG Pu equivalent) of oxide or 2,000 grams (WG Pu 
equivalent) of metal. 

POC and waste container radioactive material loading is credited in the evaluation of 
postulated facility fire, spill, puncture, container explosion, and facility explosion 
accident scenarios. N-: SNM container radioactive material loading is credited in 
the evaluation of postulated material frre and puncture accident scenarios. 

WG Pu equivalent radioactive material considers the higher dose consequences 
associated with accidents involving americium in concentrations greater than that 
expected from ingrowth due to the decay of 241Pu. The formula for calculating 
WG l?u equivalency is: 

WG PU equivalency (in grams) = WG Pu (in grams) + 66*Am (in grams) 

This formula should only be used for waste containers containing more than 
approximately 0.3% americium in the radioactive material content. If the radioactive 
material contains less than 0.3% americium, the americium content is consistent with 
the natural ingrowth of americium in WG h. 

In order to restrict highly radioactive material containers from the BUILDING 991 
COMPLEX, verifkation of every POC and waste container brought into the facility 
for compliance with the requirement is specified. The compliance verification can 
occur at time of receipt or at the container originating facility prior to shipment by 
examination of container. In addition, a general verification of POC and waste 
container radioactive material content is specified for identification of high 
radioactive material containers during facility operations. This latter verification is 
only expected to examine container inventories during routine reading of  container 
databases or to examine container inventories when attempting to locate a specific 
container. This latter verification is not expected to fmd highly radioactive material 
content containers due to the numerous checks made before a container is stored in 
the BUILDING 991 COMPLEX. 

Movement of highly radioactive material containers is not exempted from any 
requirements that may be placed on the containers by Criticality Safety. If the 
container is infracted under the Criticality Safety Program, removal of the container 
is subject to the requirements of that program. 
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AOL 5 
BASIS: B’ITZLDJNG 991 COMPLEX. 

This AQL applies to wooden LLW containers that are to be stored in the 

The FSAR Safety Analysis made the following assumptions dealing with the location 
and quantity of wooden LLW containers: 

No wooden crates (LLW or non-radioactive waste) are permitted in internal 
waste container storage areas (not applicable to Building 984); 
No more than 50 wooden LLW crates may be stored in the West Dock Canopy 
waste container storage area (does not include empty containers); and 
[implied assumption] Wooden LLW crates are stored in areas with automatic 
sprinkler system coverage (not applicable to Building 984). 

Limits on the quantity and location of wooden LLW crates are credited in the 
evaluation of postulated facility fire accident scenarios. Some of the requirements 
resulting from the evaluation of wooden LLW crates fires are not separable from 
combustible material loading requirements due to the combustible load presented by 
the wooden crates. For example, it is assumed that the wooden crates will be 
compliant with NFPA 231 (Ref. A-6) requirements, in accordance with Fire 
Protection Program requirements, dealing with the placement of combustible 
materials near facility walls. 

In order to assure that wooden LLW crates are within inventory limits in the 
BUILDING 991 COMPLEX, a weekly verification of the number of wooden LLW 
crates in the BUILDING991 COMPLEX is specified. In addition, a general 
verification of the location of wooden LLW crates is specified for identification of 
misplaced crates during facility operations and tours. This latter verification is only 
expected to observe containers while personnel pass through the facilities or perform 
activities in the facilities. 

AOL 6 
BASIS: 

The term “infracted container” will be used in the following discussion to signify 
SNM, POC, and waste containers that are non-compliant with this AOL. This AOL 
applies to SNM, POC, and waste containers that are to be stored or staged in the 
BUILDING 991 COMPLEX. 

The FSAR Safety Analysis made the following assumption dealing with TRU waste 
containers: 

Contain no more than 200 grams (fissile material) in metal drums. 

The FSAR Safety Analysis made the following assumption dealing with POC and 
waste containers: 

Designed and used in a manner to preclude a criticality as long as the containers 
remains intact. 
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AOL 6 
BASIS 
(cont’d) 

NOTE: 

AOL 7 
BASIS: 

The FSAR Safety Analysis made the following assumption dealing with Type B 
shipping containers: 

Designed and used in a manner to preclude a criticality as long as the containers 
remains intact. 

The FSAR Safety Analysis implicitly assumed that the Criticality Safety Evaluation 
(CSE) BSM-mR.ef .  A-7) was implemented as justification that a criticality is 
incredible. This CSE requires that the assumDtioris specified in CSE BSM-563 
{Ref A-8) and other evaluations are complied with. The CSE specified, in part: 
limits on container fissionable material content; restrictions on fissile liquids; 
restrictions on mechanicqy compacted hydrogenous waste; restrictions on opening I 
of TRU containers; limits on container stacking height to four tiers; and numerous 
verifications of container content. 

Criticality Safety associated with SNM, POC, and waste containers is credited in the 
evaluation of postulated material frre and criticality accident scenarios. 

In order to restrict infracted SNM, POC, and waste containers from the 
BUILDING 991 COMPLEX, verification of every SNM, POC, and waste container 
brought into the facility for compliance with the requirement is specified. The 
compliance verification can occur at time of receipt or at the container originating 
facility prior to shipment by examination of container paperwork. In addition, &e 
Criticality Safe* Proaam soecifies a periodicity for verification of POC and waste 
container location and arrangement. 

Movement of infracted containers is subject to the requirements of the Criticality 
Safety Program. Restart of terminated container movements in the vicinity of the 
infracted container(s) is also subject to the requirements of the Criticality Safety 
program. 

The term “upper tier waste containers” will be used in the following discussion to 
signify pallets of waste containers located on the third or fourth tier of stacked 
containers. The term does E t  apply to SNM or POC containers. This AOL applies 
to waste containers that are to be stored in the BUILDING 991 COMPLEX. 

The FSAR Safety Analysis made the following assumption dealing with the 
configuration of upper tier waste containers: 
0 Waste containers stacked above the second tier will be banded. 

Banding of upper tier waste containers is credited in the evaluation of postulated spill 
and natural phenomena (e.g., seismic event) accident scenarios. 
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AOL 7 
BASIS 
(cont'd) 

In order to assure that upper tier waste containers (3& and 4* tiers) are banded in the 
BUILDING 991 COMPLEX, a general verification of the banding is specified for 
identification of non-banded upper tier waste containers during facility operations 
and tours. This verification is only expected to observe upper tier waste containers 
while personnel pass through the facilities or perform activities in the facilities. 

AOL 8 
BASIS: 

This AOL applies to POC and waste containers that are to be stored in the 
BUILDING 991 COMPLEX and waste that may be cenerated it1 Building 985 This 1 
AOL also applies to SNM containers that are to be staged in the BUILDING 991 
COMPLEX. The term "south waste container storage areas-' will be used 111 the 
following discussion to sipJiifv Rooms 134. 135, 147, and 170. The term does riot 
atmft; to Room 166, Corridor A, Roam 300. Corridor B, Building 996. or the north 
waste container storage areas in Building 991 (ie.. Rooms 140/141, 142. 143, 138. 
151, 155. 158, and the hallwall north of Room I40/141). 

The FSAR Safety Analysis made the following assumptions dealing with contamer 
operations controls: 

Filtered exhaust ventilation is available in Rooms 134 and I35 as long as the 
proper airflow connection to the north waste storage area is maintained ProDer 
airflow connection consists of: 

1. The airlock doors s~arating Room 133 from the. north waste storane area are b ~ m .  

2.1 The roll-w door bemeen Room 1-2  and I70 is own. 

2.2.1 The door between Rooms 170 and 140/141 is open. 

2 2.2 The door between R Q O ~ S  170 and 147A is open 

- OR 

- OR 
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e AOL 8 
BASIS 
[cont' d) 

e 

e 

e 

e 

e 

e 

Movements of Tvue B shiprim containers or POCs in Rooms 147 and 170 while a 
Room 170 dock door is opened is not considered an AC VIOLATION. Also, the 

Waste container receiDt and shipment activities only cover xnot'ernent of 
containers from a transport vehicle at the Room 170 dock to a staging area in 
Room 170 or from a staging area in Room 170 to a transport vehicle at the 
Room 170 dock. 
Stacking of Type B shipping containers in the staging area is prohibited; 
Greater than 2-hkh stackiw of waste Containers beinp. received or staged for 
shiupinn in Room 170 is orohibited: 
Pyrophoric materials would not be brought into the BUILDING 99 1 COMPLEX, 

Type B shipping containers, POC containers, and TRU waste containers will not 
be opened in the BUILDING 991 COMPLEX, and 
Waste containers to be stored in the BUILDING991 COMPLEX shall not 
contain liquids. 

Only POCs shall be stored in Room 166. 

Storage of waste containers in Corridor C and Building 985 is prohibited; 1 

- 

Container operations control is credited in the evaluation of postulated facility fire, 
spill, container explosion, and criticality accident scenarios. 

The Building 991 filtered exhaust ventilation system (FEVS) may only be effective 
in Rooms 147 and f 70 when the Room I70 dock doors are ciosed and when one of 
the airflow uatbs fiom Room 170 to the north waste storage is mesent. In order to 
credit this mitigative feature durina the conduct of oDerations in Rooms 147 and 170. 
many ODerations may onlv be conducted in these areas when the dock doors are 
closed. Since the receiving and shiuning of waste containers requires that a dock 
door be opened. these activities were assessed assuming that a dock door is open and 
filtered exhaust ventilation cannot be credited for accident mitigation during tlie 
activities. The movement of non-POC waste containers from the transport vehicle to 
a staging area in Room 170 and from a staging area in Room 170 to a transport 
vehicle is nermitted while a dock door is opened Movements of non-POC waste 
containers from Room 170 to a storage or staging location can onlv be perfornied 
with the dock doors dosed. Movements of non-POC waste containers within 
Room 170 for Dumoses other than receipt or shimlent also can only be performed 
with the dock doors closed Movements of POCs are not restricted when the dock 
doors are open. 
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AOL 8 
BASIS 
[cont'dj 

The Building 991 FEVS is only effective in Rooms 133 and 13s when one of the 
airflow oaths specified in the above assumptions from these rooms to the north waste 
storage area is oresent. As long as one of the airflow Dahs to the north waste storage 
area is oresent, the Room 170 dock doors can be open. Therefore, operations in 
Rooms 134 and 13 5 are not restricted xvhsn the Room 170 dock doors are open. 

The restriction on storing waste contaiiiers in Building 985 and reniovjng any waste 
generated in Buildins 985 within 24 hours of iob completion is required to mitisate 
the effects of HEPA filter bypass leakage. This item was addressed in JCO-931- 
97.1399-hRA and is due to the fan shaft seals for the 601A and 6018 fans. For 
Buildiw 985 there is no material-at-risk inventory currently available to become 
involved in an accident that could result in ai untiltered release. This control 
requires that any waste generated as a result of maintenance work or filter changes 
must be removed from the building to an approved waste storage area within 24 
hours of job completion. 

The restriction on storing waste containers in Corridor C is based on life safety issues 
with the structural integrity of the corridor. This restriction is required to limit the 
time that personnel have to spend in the corridor. Since this restriction is based on 
life safety issues, storage of waste containers is also not permitted in Building 997 
and Building 999 since access to these buildings can only occur via Corridor C. 

In order to restrict non-compliant waste containers that contain liquids with hydrogen 
generation and vent plugging potential from the BUILDING991 COMPLEX, 
verification of every container brought into the facility for compliance with the 
requirement is specified. A waste container is considered non-compliant with this 
requirement if the quantity of liquids in the waste containers exceeds that normally 
allowed by packaging requirements (i.e., up to 1% free liquids or 4 liters for a 
55-gallon drum). The compliance verification can occur at time of receipt or at the 
container originating facility prior to shipment by examination of container 
paperwork. In addition, a general verification of container compliance is specified 
for identification of non-compliant SNM, POC, and waste containers during facility 
operations and tours. This latter verification is only expected to observe container 
locations and arrangements while personnel pass through the waste container storage 
area or perform activities in the facility. 

Container segregation means separation of the non-compliant container from other 
containers. The separation is expected to be five or more feet, if possible, to prevent 
container interaction. 
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AOL 8 
BASIS 
(cont'd) 

Room 166 is susceptible to facility explosions caused by a natural gas leak The 
POC is not expected to be breached due to an explosion of this type. Restricting 
Room 166 to POC storage reduces the potential for a radioactive material release due 
to a natural gas explosion. 
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5B.3 CONTROL OF COMBUSTIBLE MATERIALS AND IGNITION SOURCES 
BASES 

5B.3.1 Requirement for Control of Combustible Materials and Ignition Sources BASES 

Maintaining control and verification of combustible materials and ignition sources 
reduces both the potential for fire in the facility and its consequences. Should a fire be 
initiated, proper management of combustible materials assures that propagation to 
unanalyzed quantities of MAR will not occur. Additionally, limiting the available 
amount of fuel controls fire size and eliminates the potential for flashover. 

Solid combustible materials that are stored in metal containers and 
combustible/flammable liquids stored in accordance with Site standards are protected 
combustibles, and are therefore exempted from this control. 

5B.3.2 CREDITED PROGRAMMATIC ELEMENTS BASES 

a. Fire propagation is controlled when appropriate spacing is maintained between: 

combustible packages, 
m 

m 

b. Spark, heat, or flame-producing work is the principal initiator of fire withm the 
facility. Controlling hot work assures that combustible materials and MAR are 
reduced or appropriately protected, and that personnel are adequately trained to 
safely perform the work (including Fire Watches). Should a fire occur, first 
responders are available to minimize and control the event. The Site Fire 
Department is adequately staffed and equipped to respond with credited capability. 

c. Fire propagation is controlled and the potential for flashover is eliminated when 
combustible package sizes are appropriately established and maintained. 

d. Requiring corrective action implementation commensurate with safety concern 
findings ensures that conditions will not go without adequate attention. 

a combustible package and available MAR, 

a combustible package and vulnerable fire barriers. 
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5B.3.3 Specific Controls or Restrictions 

AOL 9 
BASIS: 

This AOL applies to the following “applicable areas”: 

Waste container storage areas in the BUILDING991 COMPLEX 
(Le., Building 991, Building 996, and Building 998 waste container storage 
areas); 
The BUILDING 991 COMPLEX Office Area; 
The West Dock Canopy Storage Area; 
The East and West Docks (for transport vehicles only); and 

Building 991 interior areas contiguous to waste container storage areas without rated 
fire barriers between. 

A major premise of the FSAR Safety Analysis is that only moderate size fires w i l l  

occur in the waste container storage areas. In order to support this premise, the 
facility must implement a stringent combustible material control program. This is 
necessary in the waste container storage areas, particularly those storage areas that 
are not covered by the Automatic Sprinkler System. The only combustibles, other 
than waste container contents, that are assumed to be located in waste contarner 
storage areas are drum-protecting plywood sheets between drum tops and metal 
pallets in stacked drum configurations, crate-protecting plastic covers between 
stacked metal crates, and limited transient combustible materials. Combustibles in 

on-site approved metal waste containers is K t  considered to contribute to the 
combustible loading of the waste container storage area. 

. 

. 

The FSAR Safety Analysis made the following assumptions dealing with 
combustibles and ignition sources: 

A combustible material and ignition source control program shall be implemented 
to make fires in areas containing staged, stored, or in-process radioactive material 
uniikeb events; 
Elements of combustible material control include: 

High heat release rate combustible material restrictions; 
No wooden crates in internal waste container storage areas; and 

0 Combustibles have five foot separation from waste containers and 
transport vehicles; 

Restrictions on smoking in facilities; and 
Hot work permits. 

Elements of ignition source control include: 

Flammable materials in on-site approved shpping containers are permitted o n  
transport vehicles loadinghnloading at the BUILDING 991 COMPLEX. 
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AOL 9 
BASIS 

Combustible material and ignition source control is credited in the evaluation of 
postulated facility fire accident scenarios. 

(cont’d) Storage of flammable gas containers is considered to constitute any flammable gas 
containers left in a radioactive waste storage area after a maintenance or construction 
work order has been fully completed. While work is in-process, safety 
considerations for leaving flammable gas containers in the BUILDING 99 1 
COMPLEX will be followed (e.g., flammable gas containers shall not be left in 
radioactive waste storage areas overnight but may be left in non-waste storage areas) 
to facilitate prompt set-up for the in-process work the following work day 
Flammable gas containers may be left unattended in radioactive waste storage areas 
for short periods of time (e.g,, lunch breaks) providing that requirements of the hot 
work permit are complied with. 

In order to assure that combustible materials and ignition sources are controlled in 
the BUILDING991 COMPLEX, a general verification of the combustibles and 
conduct of work is specified for identification of non-compliant conditions during 
facility operations and tours. This verification is only expected to observe conditions 
while personnel pass through the facilities or perform activities in the facilities. 

In order to assure that the combustible material and ignition source control proqams 
are comdiant with the reauirements, a monthly verification of the programs in the 
BUTLDIXG 991 COMPLEX is sDecified -4 monthlv surveillance of the combustible 
material and islition source control prowxns is considered adequate due to the low 
combustible loading in the comdex and since the ooerations normally conducted in 
the comdex do not introduce combustible materials. 

AOL 10 
BASIS gas containers and use: 

The FSAR Safety halysis made the following assumptions dealing with flammable 

Flammable gas containers are unlikely to be breached during use; 
Propane and other flammable gases are prohibited from vaults while SNM is 
present; 
Work controls are required to ensure that waste container direct exposure to 
propane or other flammable gas flames is an extremely unlikely event; 
The use of flammable gas in Room 135, Room 142, Room 143, Room 147, 
Room 148, Room 158, and Building 996 is prohibited; and 
The flammable gas inventory in any given waste storage area @.e., Room 134, 
Room 140/141/153, Room 151, Room 155, Room 166, Room 170, and 
Building 998) shall be limited to 150 cubic feet. The number of containers to 
reach this volume in any given waste storage area, or the number of waste storage 
areas with flammable gas at any one time, is considered to be within the bounds 
of the safety analysis. 
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AOL 10 
BASIS 

(cont’d) 

Flammable gas container and use control is credited in the evaluation of postulated 
facility fire, facility explosion, and criticality accident scenarios. 

In order to assure that flammable gases are controlled in the BUILDING 991 
COMPLEX, a general verification of the containers and conduct of work is specified 
for identification of non-compliant conditions during facility operations and tours. 
This verification is only expected to observe conditions while personnel pass through 
the facilities or perform activities in the facilities. 

In order to assure that the flammable gas control program is comDIiant with the 
. recluirements. a monthly verification of the promam in the BUTLDIXG 991 

COMPLEX is wecified. A nionthlv surveillance of the flammable gas Drogram is 
considered adequate since operations involving flammable gases are well controlled 
and infreauentlv conducted. 

This AOL applies to the following “Applicable Areas” 

Waste container storage areas in the BUILDING 991 COMPLEX 
( ie . ,  Building 991, Building 996, and Building 998 waste container storage 
areas). 

The following areas are prohibited flammable gas use waste container storage 
areas 

Room 135, Room 142, Room 143, Room 147, Room 148, Room 158, and 
Building 996. 

The following areas are permitted flammable gas use waste container storage 
areas 

Room 134, Room 140/141/153, Room 151, Room 155, Room 166, Room 170, 
Building 998 (Room 300 and Corridor A), and the West Dock Canopy Area. 
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5B.4 MAINTENANCE AND SURVEILLANCE OF SC-3 SSCS BASES 

5B.4.1 Requirement for Maintenance and Surveillance of SC-3 SSCs BASES 
A program ensures consistent management of the SC-3 safety functions identified in 
Table4. Restoration of the identified safety function may be provided by the means 
deemed appropriate by facility management based on facility and operations status at the 
time. Descriptions of the SSCs, safety functions, and systems interfaces may be found in 
Chapter 5, Safety Structures, Systems, and Components, of the FSAR. 

5B.4.2 CREDITED PROGRAMMATIC ELEMENTS BASES 

a. Maintenance of safety functions assures the continued minimization of risk by 
providing DEFENSE-IN-DEPTH functions for authorized operations. 

b. Periodic verification assures that the status of SC-3 SSC functions is known and 
risk can be managed appropriately. Periodicity requirements may be identified in 
programmatic requirements, defrned in System Evaluation Reports (SERs), or 
contained in other engineering technical justification. 

c. Post repair inspection and/or acceptance testing following repair assures the 
availability of the identified safety functions. 

d. Control of changes made to SC-3 SSCs ensures that the equipment will continue 
to provide its intended safety function following any modification or ensures the 
configuration of the facility is known. 

e. Requiring corrective action implementation commensurate with safety concern 
findings ensures that conditions will not go without adequate attention. 
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5B.4.3 Specific Controls or Restrictions 

BASIS: This AC applies to SC-3 SSCs in the BUILDING 991 COMPLEX identified in 
Table 3. 

The FSAR Safety Analysis considered the following SSCs DEFENSE-IN-DEPTH 
sscs: 

Fire Phones are available to allow communication of fires to the Fire Department; 
Water Gong Alarms on exterior of Building 9 9 1 ; d  
LSDW System in the BUILDING 991 COMPLEX, 

0 

SC-3 SSCs provide DEFENSE-IN-DEPTH and worker safety for postulated facility 
fxe, spill, puncture, container explosion, facility explosion, and criticality accident 
scenarios. 
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5B.5 EMERGENCY RESPONSE BASES 

5B.5.1 Requirement for Emergency Response BASES 

The Building Emergency Response Operations procedure is credited in the accident 
analysis to mitigate potential consequences from a spill or release of NUCLEAR 
MATERIAL. 

5B.5.2 CREDITED PROGRAMMATIC ELEMENTS BASES 
The approved Building Emergency Response Operations procedure ensures the facility IS 
capable of responding to a spill or release. The procedure provides for the following: 

a. Periodic evacuations drills, including identification of egress routes, assembly 
areas, and personnel accountability; 

b. Emergency notification (e.g., LSDW, two-way radios); and 

c. Spill response, including the availability and maintenance of emergency 
equipment and material. 

Specific Emergency Plans will be modified, as necessary, to reflect new and modified 
activities ensuring adequate plan coverage. 
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5B.7 FIRE PKOTECTlON BASES 

5B.7.1 Requirement for Fire Protection BASES 
The safetv analvsis places aeat  importance on a combustible material control program to 
ensure that large fires do not occur in waste container storaee areas. Postulated accident 
scenarios that specifv the Fire Protection promam include facilitv fire, facility 
explosions. and criticalities. 

5B.7.2 CREDITED PROGR4MMATIC ELEMENTS BASES 

1. 

2. 

3. 

4. 

Determination of acceptable combustible material * loading in various areas and 
maintaining - the facility in corneliance with the determination are kev elements of 
the control of combustibles in the facilitv. Specific controls in the combustible 
control DroEtram are identified in AC 5 3 

An ignition source control program accommodates changes occurring in the facilitv 
(maintenance. decommissioning. equiDment removal. etc.) These changes may 
reauire ignition sources (spark:heat/flame producing work) as  art of the work 
package. In order to ensure that imition sources are controlled in the facilitv. given 
the transient nature of many ignition sources. work involving spark/heat&.m e 
producing work will be controlled. This control can take the form of a hot work 
permit Drocess. 

LCO 3.1 rsauires implementation of fire watches during conditions when the 
Automatic Surinkler Svstem and Flowkhioke Detection Alarm Transmittal System 
is not operable. In order to ensure that fire watches are controlled in the facilitv, the 
fire watch will be established in accordance with Site requirements. 

The Fire Department serves a credited protection function in mitigating fires in the 
facilitv. The Fire Deoartment also serves to mitigate facility flooding and water 
damaqe due to actuation of the Automatic Sprinkler Svstem. The loss of this 
knction tends to increase the likelihood of large fires in the fire analysis. 

33.7.3 Snecific Controls or Restrictions 

The fire ex3inmishers mevent a small fire from pr-oDagating. into a large fire in the 
waste container storage areas. The fire extinguishers are credited in Facility Fire 
Scenarios 1 through 4. The temporaw loss of a fire extinguisher (i.e.. from the time 
the Fire DeDartment is notified until the fire extinguisher is redaced) within the 
waste storage areas is not expected to siniijcantlv increase the likelihood of a sniall 
fire prooagating into a large fire Therefore. no other rewired actions are specified 
when a fire extinwisher is found to be out of compliance with reauireinents 

BASIS: 
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5B.S WORK COYTROL BASES 

5B.S.l Requirement for Work Coiitrof BASES 
Conducting ~7ork in a formal and controlled manner helm to minimize the consequences 
and occurrence of unauthorized work in the facility. 

5B.8.2; CREDITED PROGRAMMATIC ELEMEKTS BASES 

1. Providing an established urocess to verify that atyroved work instructions are used 

2. 

3. 

4. 

for performing work ensures that the perfoimance of the activitv associated with the 
work instruction does not introduce new hazards into the facility and has adequate 
controls in place to protect the worker. 

h awareness of all activities to be conducted in the facilitv at any one time is 
necessary to avoid activity interactions that may introduce hazards in the facilin. 
Bv having a facility ~70rk planning and apurovaf meeting each dav. the likelihood of 
undesirable activity interactions is reduced Aka, workers are made aware of other 
hazards in the facility that are not associated with their work which aids in worker 
protection. 

Bv briefmg; all oarticipants in an activitv before perfomiiniz the activitv, personnel 
are made aware of the hazards, the controls, and the work instructions associated 
with the activitv. This briefmp helm to ensure that the work is cerfomed as 
exDected and that aapropriate Drocedures and C Q ~ U O ~ S  are used in &e performance 
of the work. 

The FS-U safew analysis assuinutions dealing with the likelihood of facility fires. 
saills. punctures. container explosions, faoilin? esolosions. and criticalities are based 
on operational restrictions in the BUILDKG 991 COMPLEX. These operational 
restrictions ensure that either the likelihood of an accident is minimized or the 
consequences are reduced and ensure consistency with safety analvsis assumptions 
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5B.9 C'ONFIGUIXAI'ION MANAGEhlENT BASES 

5B.9.1 Reauirement for Configuration - Management BASES 

The safety analvsis of the FSAR makes assumptions about the confiwr3tion and 
operation of SC-1/2 and SC-3 SSCs. The confimration of this eauipment is maintained 
to ensure that FSAR assunmtions are valid. The hazard evaluation of the 
BUILDING 991 COMPLEX assumes that the current confimration of identified 
hazardlenerm sources is maintained to ensure that hazards: (a) remain separated from 
hazardous material: (b) remain remote from CW and public; (c) remain relativelv low 
temperature; (d) remain relatively low pressure: and (e) remain separate from radioactive 
material. 

5B.9.2 CREDITED PROGRAMMATIC ELEMENTS BASES 
The safe@ and technical review process for design modificatioiis on or potentially 
imoactinr! SC-1/2 and SC-3 SSCs ensures that the SSCs will continue to perform their 
credited and/or intended hnctions afler modification of equiurnent in the 
BLZDING99I COMPLEX. This maintains the facilitv safetv basis even thou& 
SC-1/2 and SC-3 SSC-ininacting modifications are planned. 
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6 DESIGN FEATURES 
The purpose of this section is to list passive DESIGN FEATURES important to safety in 

the BUILDING 991 COMPLEX. DESIGN FEATURES are passive features that reduce the 
frequency andor mitigate the consequences of uncontrolled releases of radioactive or other 
hazardous materials from the facility to protect the health and safety of the public, collocated 
workers, or immediate workers. Passive features credited in the accident analyses are discussed 
in Table 3. Configuration management of DESIGN FEATURES important for safety are 
addressed in Chapter 3, Safeg Management Programs, of the FSAR. 

T'ypeBShippingContainers* 

Table 3 BUILDING 991 COMPLEX DESIGN FEATURES 

hazards &d external events ("WEE). 
The SNM TypeB shipping container is required to meet TypeB shipping 

Metal Waste I The metal waste containers and drums used for the storage of radioactive waste 

Building Structure / Internal 
firebanier(fireratedwailand 
firedoorsseparatingoffice 
area from Room 134) 

ContaineIdDmms* 

impingement. 
The fire barrier, wall and fire doors, that separates the Building 991 office area 
from the waste storage area (Room 134) was credited with eliminating the 
potential of a large fire in the office area impacting waste containers in 
Room 134. The credited portion of the fire barrier is the wall between the 
Building 991 office area and Room 134, and the fire doors in the hallway 
between the office area and Room 134. 

Pipe Overpack Containers* 

are required to meet on-site transportation requirements. These containers are 
relied on in the analysis to: (1) not be breached by falls of  less than four feet; 
(2)resist breaching due to material handling equipment impacts; (3)resisl 
breaches from forklift tine impacts; (4)retain container lid due to intemal 
overpressure from exposure to expected fires; (5)not propagate fires from 
container to container when exposed to fires; and (6) Survive external explosion 
peak overpressure of less than 22 pounds per square inch gauge (psig) (55-gallon 
drums). These containers are also expected to provide resistance to breaching 
from structural failures of  the building during natural phenomena hazards and - 
extemal events ("/EE). 
The POCs are required to meet on-site transportation requirements. The POCs 
are relied upon &the analysis to: (1) not bebreached by falls from any heights 
expected during normal operations; (2)not be breached by material handling 
equipment impacts; (3) resist breaches by structural member impacts; (4) not be 
breached by external flammable gas explosions; (5)resist breaches by forklift 
tine impacts; (6) not be breached by intemal hydrogen explosions; and (7) not be 
breached by extemal fires expected during operations other than by direct torch 
flame impingement. The POCs are also expected to provide resistance to 
breaching from structural failures of the building during ~ t ~ ~ a l  phenomena 
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Table 3 BUILDING 991 COMPLEX DESIGN FEATURES 

Walls and Concrete Roofs 

Building Structure /Hallway 
Floor 

Compressed Gas Cylinders* 

was credited with reducing the possibility that a NPH/EE (i e ,  high wds, 
tornadoes, heavy rain, heavy snow, aircraft crash, or seismic) could impact 
radioactive waste containers. The building structure is credited wth 
(1) surviving a design basis earthquake, (2) surviving high winds and tornadoes, 
(3) surviving wind driven missiles; (4) Surviving atmospheric pressure changes, 
(5) surviving a roof collapse due to heavy rain or heavy snow, and (6) m m g  
anaircraftcrash. 
"he Building 991 structure (hallway floor (Room 1532) was credited wth 
reducing the likelihood that structural failure of the floor could impact 
radioactive waste containers. The accident types that could result from structural 
failure of the floor is a radioactive material spill due to container breach. 
Compressed gas cylinders were identified in the analysis and are relied on to 
provide confinement (ie., physical banier) for flammable materials. C o n m e n  
brought into the facility are required to meet Department of Transportanon 
(DOT) requirements for compressed gas cylinders. Containers meeting these 
requirements reduce the possibility that a flammable gas container will fad 
resulting in a facility explosion that could damage the facility and impact 
radioactive waste containers. 
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' Building 991 Complex FSAR/NSTR Change Summary 
September 15,1999 

I Revisions 
Building 991 ComDler FSAR Revision 1 

Y 

Executive 
summary 
Chapter 1 

Chapter 2 

Chapter 3 

Chapter 4 

Chapter 5 

~ 

Chapter 6 

Updated to reflect changes made in document. 

Nochangesmade. 

Added information concerning current configuration of B99 1 roof plenum deluge system. 
Identified testing capability of system. 
Provided discussion on configuration of B985 and B991 HEPA filters (when they were 
installed, replaced, and last wetted). 
Updated Figure 2-14 to show 2"d valve (located on B991 roof) that is used to activate the 
manual deluge system for the plenum. 

Nochangesmade. 

Revised IW radiological dose consequences for accident scenarios. We inc~rporated the 
approach the recently approved B776M77 BIO used. This approach caused some of OUT 
previous IW dose consequence evaluations to change. 

Updated discussion to indicate that puncture of POCs and Type B containers is not 
considered a credible accident scenario. 

Added summary for new accident scenario on heavy snow event-induced spill. 

Updated Table 4-5 based on changes to NSTR accident scenarios. 

Updated Risk Dominant Accident Scenario discussion. Used this section to formally credit 
the building's filtered exhaust ventilation system. By creditbgthefiltered exhaust 
ventilation system and using the B776/777 BIO IW dose conx?quence approach, the number 
of risk dominant accident scenarios was reduced from 5 to 3. 
Updated Table 4-8 to idenhfy all scenarios for the assumptiodfeatuxdrequkement. Added 
requirements to this table. 

Re-wrote to separate the discussion of system category (SC) SSCs and safety- 
clasdsignificant SSCs since the Site methodology does not currentIy correlate with the 
DOE-STD-3009 methodology. 
Added information crediting the automatic fire suppression system, flow alarms and smoke 
detectors based on their capability to mitigate potential fires larger than those evaluated in 
the NSTR 

Updated to incorporate changes made to FSAR and NSTR Updated Tables 6-1 and 6-2 to 
make consistent with FSAR and NSTR. 
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Revisions 
Updated Section 1.7 to include additional surveillance frequencies. 
Added Smoke Detection to LCO 3.1. Added one condition and required actions and two 
surveillances. 

Updated LCO 3.1 Bases for flow alanns/smoke detection systems. 
Added new LCO 3.2 and associated surveillance requirements on the filtered exhaust 
ventilation systems for the complex since these systems are now credited. Bases explain 
why conditiodrequired actions and surveillances are different than for Pu facilities 
(response to the D O E ” F 0  comment). 
Added new LCO 3.3 and associated surveillance requirements on the automatic plenum 
deluge system as directed by the DOE/RFFO. Current testing capabilitykonfiguration of 
system discussed. 
Added condition to AC 5.1 for when the Fire Department does not have the minimUm 
staffing required to respond to a fire. 
Updated AC 5.2, AOL 3 completion times to make specific. 
Updated AC 5.2, AOL 4 completion times to make specific. 
Updated AC 5.2, AOL 5 completion time to make specific. 

Updated AC 5.2, AOL 8 to include additional administrative controls identified since the 
filtered exhaust ventilation system is now being credited. 
Updated AC 5.3, AOL 9 and AOL 10 to establish a monthly requirement for verifying the 
combustible material and ignition source control program and the nammable gas use control 
Program. 
Updated AC 5.4 to delete those SC-3 SSCs that are now considered SC-ln (e.g., smoke 
detectov and flow alarms). Added new condition 2 based on technical direction provided to 
B37 1. 

Added new AC 5.7.5.8 and 5.9bince the AC Template is not Wing incorporated into this 
version of the FSAR 
Updated AC Bases based on changes made to ACs. 

Updated Design Feature to delete Room 166 window covering (not required since we have 
another control that only POCs be stored in Room 166). 

Updated AC 5.2, AOL 6 w e i l b c e  fnxluency from a “monthly” requirement to 
“periodically as specified by the Criticality Safety Program”. 
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1 Revisions 
NSTR-011-98. Safety Analysis for the Building 991 Complex FSAR, Revision 2 
Executive 
summary 
Chapter 1 

Chapter 2 

Chapter 3 

Chapter 4 

Chapter 5 

Chapter 6 

Chapter 7 

Updated to incorporate changes made to document 

Nochangesmade. 

Updated to incorporate the B776/777 BIO approach for determining dose consequences to 
the IW. 
Updated Table 6 1 to clarifj that the WG Pu equivalent gram loading used for Type B 
containers is an assumption of the analysis and is not a control that should be specified in the 
TSRs. 
Updated appropriate accident scenarios based on new approach for qualitatively evaluating 
the dose consequences to the JW. 
Specifically credited the automatic sprinkler system, flow a l d f i r e  department response, 
smoke detectoxdfire department response for Facility Fire 2. 

Specifically credited the flow alWfire  department response for Facility Fire 4. 
Added Features F26 and F27 for the flow alarmdike department response and smoke 
detectoxdfire department response. 
Updated accident scenario summary tables based on changes to the accident scenarios. 

Added discussion to reduce the likelihood of a puncture of a Type B or POC to Beyond 
Extremely Unlikely. 
Added discussion concerning the solubility class for the POC puncture evaluation 
Enhanced discussion on number of drums that could be breached from a facility explosion 
event. 
Added accident scenario for a heaw snow event-induced mill. No new controls identified. 

Updated Risk Dominant Accident Scenario discussion. Used this d o n  to formally credit 
the building’s filtered exhaust ventilation system. By crediting the filtered exhaust 
ventilation system and using the B776/777 BIO IW dose consequence approach, the number 
of risk dominant accident scenarios was reduced from 5 to 3. 

Updated Table 110 to add all scenarios for the applicable assumption/feature/requhement. 


